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QUALITY IN SCIENTIFIC RESEARCH 


tN the course of his inspiring address to 
the Students and -Staff of the Indian 
Institute of Science, Pandit Jawaharlal 
Nehru, Prime Minister of the Dominion of 
India, emphasised the need for maintain- 
ing a high standard of quality in the 
output of scientific research in this country. 
He deplored that the quality and output 
of scientific work was commensurate 
neither with the substantial amounts of 
money which were being invested on re- 
search nor with the potential talent which 
could be mobilised in the service of science. 
Except for a few brilliant examples, India’s 
contributions to the world’s scientific 
knowledge and technological advancement, 
have so far been admittedly meagre, con- 
sidering the wealth of research material 
and human talent which are available in 
the country. 


The first class quality of the available 
talent has been convincingly demon^trated 
by the exceptionally brilliant work which 
successive batches of our young men have 
achieved under the benign stimulus of a 
congenial and inspiring atmosphere which 
distinguishes most of the foreign centres 
of research. Many of these young scientists 
on their return to this country find them- 
selves faced with a very discouraging 
research climate ” which stifles their 
enthusiasm and initiative, and most of 
them, in a couple of years, languish into 
scientific inactivity and are forced to adopt], 
an uneventful and sterile career of admini- 
strative routine. Talent which should 
have been nurtured to its full glory and* 
fruitfulness is thus lost to the country-.^ 
Instances are not wanting to show that such 



*vculd nurmre creative tale::: to ite fa 
stature „ The rouses which have lei to trr: 


; .-V, Re^‘<^«h [tei 

'.'‘■ate of affairs may well be 
■_ ; :■ . ■ • v'^and cisoassionately elucidated 

V ■ ■■'h'.r'Va' 'v constituted Committee of 
■ ' -h’ of Scientific Workers of 

' .‘ V-hh'd'^'rn. after all, the responsibility 
the right tj’pe of climate for 
-"ivcior-gs. We, therefore, urge the 
'formation of a representative 
to so into the question and 
and means by which the 
research atmosphere could be 


SIRS. S. BHATNAGAR OX THE NEEDS OF SCIENTIFIC MAN-POWER 
AND FUNDAMENTAL RESEARCH 


IN the course of his Presidential Address to the 
Xahcr.al Institute of Sciences of India, S:r 
Sharti Sivarup Bhatnaga- surveyed the efforts 
cf the Gcvernrr:.€nt cf India in the cause : .f 
sclentinc research and referred to the setting 
up cf the Atcmic Energy Co rr. mis -ion, the 
creation of National Professorship of Physic?., 
arrangements of visits to India by celebrated 
foreign scientists and tine work of the Counc.I 
of Scimtirlc and Induttrial Hesearch and 
various ciher Xaticnal Labcra‘orie= in exist- 
ence and in formulation. He also reviewed the 
activities of the National Institute cf Sciences 
during the current year. 

Referring to the appointment by the 
Gevernment of the Urhversities Ccmmissicn 
to inquire into and report cn the ccnd-ticns 
and prospects of University’ education and 
advanced research in India and to recommend 
a constructive policy in relation tc their 
special problems and the needs cf the country, 
he said. 

^‘^The development of science and industry 
in this country will ne^d a large potential 
sciectife man-power. While national labor- 
ator es and research inst.tutes will play an 
ever-increasing part in furthering the apnli- 
cation of science to industry, it is char that 
uliimateiv we have to depend upon the 
Universities fer an even and constant 5..:w 
of sdentihe workers and leaders, imbued with 
zeal and zest for research. 


■ T’-'* fast changing world conditions and 
t’^*^ r-le of science necessitate a vital 

cr.a’-.ce^ in the outlook of the Universities 
a r. d t h -? Go v ern m ?nt . 

* U.n.versities have been rightly regarded 
a- the fountain-head of knowledge and it is in 
:her'*":roe atmosphere that we should look 
torwaru to vigorous pursuit of fundamental 
research/ Fundamental research is the source 
f:cm which extraordinary applications are 
huelv to emerge and unless we keep 
ourselves in the forefront of fundamental 
w:ru it is unlikely that we would make much 
'■■•nr.nal contribution to applied research. 
I w‘ t-ld make a special plea to our Universities, 
:ur research institutes and our learned 
scrieues no: to slacken their support for 
lundamental research. '■ 

He p^: in a strong plea for sufficient financial 
and material resources, appropriate to each 
St. age of development and stressed the 
necessity cf bold and flexible thinking in 
fram.ng the policy of the Universities. While 
.rd-.i:r.al research was the prims necessity 
for development, a vigorous pursuit of'funda- 
mer.tal research wms vital, being the source 
from which extraordinary applications were 
l.ricly tc Emerge, he said. It was necessary 
for ycung men lo follow in the wake of great 
soient.sts and blaze the path of the better 
world cf tc morrow. 


SCIENCE STAGES A COME BACK TO INDIA 


|X a graci’mis message to the 36th session 
of the Indian Science Congress h-Id at 
Allahabad durmg the first week of January 
191^, His Excellency Sri Rajagopalachari. 
the Governor-General cf India, said — 

Science m-ent cut for a long jeurney from 
India some centuries ago and it Icoks as if 


one nzs cc...e back to her home now. May 
ir.e seiS.c.n of the Science Congress at 
auspicious festival of this 
ret-rn _ r.ome. The^futu:e progress of science 
1^. seems assured if we could 

on the quality and industry shown 
zy present-aay doctors of science.” 
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RAMAN SPECTRA OF CRYSTALS AND THEIR INTERPRETATION* 


TTS ■ universal applicability, simplicity of 
technique,^ precision of results obtained 
and ease of interpretation make the Raman 
effect a powerful tool for the study of the 
structure of matter. The information 
yielded by Raman spectra has been of great 
value in the investigations of relatively 
simple molecules as well as of the more 
complicated polyatomic ones. Its utility in the 
investigations of the physico-chemical pro- 
blems set by the crystalline state of matter is 
equally great. Although numerous papers 
have appeared on the Raman spectra of crystals 
since the discovery of the effect, very little 
progress was made till 1943 in using Raman 
effect data for the elucidation of the physical 
properties of solids. This state of affairs may 
be attributed to the fact that the physics of the 
solid state was dominated for many years by- 
theories which had their birth before the 
discover^’' of the Raman effect. The reference 
here is to the well-kmwn theories of solid 
behaviour originally put forward about the 
same time by Debye and by Max Born. 

It is a significant fact that, subject to some 
noteworthy” qualifications and exceptions, the 
modes of atomic vibration appearing in. the 
Raman spectra of crystals are represented by 
sharp lines irrespective of the nature of 
the substance, or of the frequency of 
the vibrations. Basing himself on this and 
similar optical effects observed m crystals, 
e.p., luminescence and absorption spectra at 
low temperatures. Sir C. V. Raman (1943) 
formulated a new theory of lattice dyna- 
mics. The new theory leads among other 
things to the most important result, namely 
the vibration spectrum of a crystal consists 
essentially of a finite number of discrete fre- 
quencies. On the basis of the Raman theory, 
crystal lattice has in general (24p— 3) modes 
of normal vibration (excluding simple trans- 
lations) in (3p— 3) of which all the units in 
the structure have the same phases, while in 
the remainder equivalent atoms in neigh- 
bounng cells along one, twm or all three 
primitive translations vibrate with opposite 
phases. The experimental confirmat on of 
this prediction became a matter of funda- 
mental importance for the progress of crystal 
physics. As the available data on the Raman 
spectra of crystals were insufficient, it became 
necessary to carry out a series of investi- 
gations using an improved experimental 
technique to give a decisive answer to the 
following issues raised by the new lattice 
dynamics: <1) Are the vibrations in crystals 
which manifest themselves in the Raman 
spectrum, waves extending throu'^h the 
volume of the crystal, or are they the vibra- 
tions of the atoms in the individual cells of 
the lattice? (2) Is the complete vibration 
spectrum of the crystal in the infra-red region 
a continuous diffuse spectrum, or is it a dis- 
crete spectrum exhibiting a finite set of mono- 
chromatic frequencies ? 


^Abstract of the Presidential Address delivered by 
Prof. P. S. Khshnan, D.Si\, l*h.D. (Cantab.), F..4..Sc,,to 
the Physics Section of the Indian Science Congress, 
Allahabad, 1949. 


It has been the practice generally to use the 
A 4046 and A 4358 radiations of the mercury 
arc as exciter in the studies on the Raman 
spectra of crystals. The Raman lines excited 
by these radiations fall in the ve -y region 
where the weak fluoreseeice exhibited by 
many crystals appear and where the spectrum 
of the mercury ar-j itself shows a weak 
continuum. Consequently feeble Ramas lines 
may not be detected as they will appear over- 
powered by the continuum. In vie vV of these 
difficulties, the technique of using the A 4016 
and A 4358 radiations for the study of the 
Raman effect in crystals appeared to have 
already been pushed to the limit of its utility 
during recent years. It became cleir that 
some radical improvement in the technique of 
study had to be effected in order to get further 
useful information about the Ramm speetra of 
crystals. This was achieved by the so-called 
ultra-violet technique described below. 

As is well-known, it is essential to employ a 
monochromatic light source which is very 
intense for recording the extremely feeble 
Raman scattering in crystals. It is also of 
great importance that tie.-e should be no 
continuous spectrum accompanying the same. 
This is secured by u.?ing the X 2533*5 mercury 
reasonance radiation from a water-cooled 
magnet-controlled quartz arc. The enormois- 
iy increased scattering power of the resonance 
radiation arising from Its exceptional intensity 
as compared with the other mercury ra liations 
and from the A”* law has made it an ideal 
source for Raman effect studies in the case 
of crystals that are transparent to the ultra- 
violet and do not get coloured by prolonged 
exposure to this radiation. The A 2 d 3S-5 radi- 
ation from the light scattered by the medium 
is effectively suppressed oefore its entry into 
the spectrograph by absorption in a column of 
mercury vapour, as otherwise the phot >grap!iic 
plate would be fogged. This makes it possible 
to record faint Raman lines with small fre- 
quency shifts on a clear background. 

Using the improved experimental technique 
forexciting the Raman spectra, many crvstals 
have been studied by Dr. R S. Krishnan during 
the last five years and a rich harvest of results 
obtained in every one of the cases inve t (gated. 
The results obtained in the case of diamond, 
rocksalt, potassium bromide, ammonium chlo- 
ride and ammonium bromide afford a direct ex- 
perimental verification of the predictions of the 
new theory of crystal dynamics. In all these 
cases, the second order Raman spcct 'a exiibit 
a series of sharp'y defined frequency shifts. 
The numerical evaluation of the ei^en fre- 
quencies for the above crystals on the basis of 
the new lattice dynamics leads to results in 
good agreement with observational data. 
Their activities in light -scattering and in 
infra-red absorption are also in accordance 
with the theoretical predictions. 

From the exparimantal facts presented 
herein on the Raman spectra of crystals, it is 
clear that the parts of the vibration spectrum 
in the lower and upper ranges of frequency 
differ radically in their behaviour. The first 
part is totally inactive in light scattering, 
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while the second part is strongly Raman active 
giving an intense second order spectrum* The 
character of the spectrum is also totally 
different in the two ranges of frequency. 
While the spectrum of the elastic vibrations 
is necessarily a continuous one^ the discrete 
nature of the atomic vibration spectrum in 
the upper ranges of frequency is clearly mani- 
fested in the second order Raman effect ; over- 
tones and summations of the primary vibration 
frequencies appear under adequate instru- 
mental power clearly resolved into numerous 
closely spaced sharp lines. These differences 
are fundamental and will compel anyone to 
recognise that the two parts of the vibration 
spectrum are physically different. In the 


lower ranges of frequency, we are concerned 
with elastic waves traversing the crystal from 
end to end and forming stationary wave- 
patterns, while in the upper ranges of fre- 
quency, we are concerned with the vibrations 
of the atoms in the individual cells of the 
crystal lattice. The spectroscopic facts thus 
give a decisive answer to the theoretical issues 
stated at the end of the second paragraph. 
They show that the assumptions on which the 
Debye and Born-Karmann theories are based 
are unjustified and that the conclusions 
regarding the nature of the atomic vibration 
spectra to which those theories lead are 
altogether untenable. 


PREPARATION OF ADENOSINE TRIPHOSPHATE FROM BULL FROGS 

B. B. DEY, H. C. FRIEDMANN AND C, SIVARAMAN 
(Bio-Chemical Laboratory, University of Madras) 


IT has been known for some time that the 
*** phosphorylation of glucose by means of 
adenosine triphosphate (A.T.P.) — or adenyl 
pyrophosphate, as it is sometimes called— 
under the influence of the so-called “ Hexoki- 
nase ”, an enzyme found in yeast by Meyerhof,^ 
and. the occurrence of which has also been 
recently demonstrated in animal tissues, 
plays an all-important role in the carbo- 
hydrate metabolism of animals. The reaction 
has assumed added importance and interest in 
the light of the new theory of Dixon and 
Needham^ of the action of vesicant poison 
gases and of the observations made recently by 
Price, Cori and Colowick® and by Colowick, 
Cori and Slein® that the activity of animal 
hexokinase is inhibited in vitro by certain 
extracts of the anterior, pituitary gland?, and 
that this inhibition is counteracted again by 
the pancreatic hormone. Insulin, Fresh light 
appears thus to be thrown on the mechanism 
of the long known antagonism between certain 
hormones, that in the present case being 
correlated with the activities of a particular 
enzyme system in the body. 

The adenosine triphosphate required for 
some of the preliminary investigations carried 
out in this laboratory was prepared from the 
thigh and hind leg muscles of frogs by a slight 
modification of the original method due to 
Lohmann.’^ The process would appear to be 
both simple and efficient when co n pared with 
that described recently by Dounce., et aZ.,® using 
rabbit muscles. There is no reflex action 
causing twitching of the frog muscles and the 
consequent fear of possible loss of A.T.P., 
when the brains of the animals are pithed 
under the conditions described below, thus 
dispensing with the necessity for the use of 
anaesthetics like Nembutal. The complicated 
procedure involved in the removal of stable 
organic phosphates which appear to be present 
only in traces in frog muscles as compared 
with the rather large amounts found in rab- 
bits, and of inorganic phosphate, by means of 
alternate precipitations with mercuric nitrate 
in addition to barium acetate, is also found 
unnecessary. The preparation can be con- 
veniently completed in 3-4 hours as compared 


tc 2-3 days’ intermittent work, described by 
Dounce, et aZ.® The experimental details under 
Indian conditio as, are recorded here as they 
might be of interest to other workers in the 
field. 

The bull frogs obtained locally weighed on 
the average 15i) grams each. They were kept 
under ice and salt for about five minutes and 
whan benumbed, taken out of the bath, 
strexhad on a board and their brains pithed 
or smashed with a light blow from a hammer. 
The legs were then held by an assistant and 
the muscles rapidly excised using scalpels 
and scissors, the whole operation with a 
single frog lasting 1 to IV 2 minutes. The 
muscles ware placed immediately in a weighed 
flask immersed in a freezing mixture, the 
muscles quickly weighed and then passed 
through a “ Latapie” mincer which had been 
cooled previously in ice. Approximately 100 
grams of minced muscles were obtained from 
th;ee bull frogs. The mince was allowed to 
fall directly into ice-cold 10 per cent, trichlor- 
acetic acid (100 ml.) in an Erlenmeyer flask, 
shaken up repeatedly by taking out of the 
freezing bath for a few seconds at a time, and 
filtered through cloth at the pump into an ice- 
cooled receiver, after a few minutes. The resi- 
due was ex.racted once again with 4 per cent, 
trichloracetic acid (100 ml.) in the same way 
and filtered. The total extract (225 ml. 
approx.) was centrifuged in the cold to free 
from precipitated proteins, the clear liquid 
treated with ice-cold N NaOB until only just 
acidic to Congo Red (50 ml. approx.) and then 
an equal volume of ice-cold alcohol (approx. 
95%) was added. A slight precipitate, which 
separated after standing for a snort time and 
which consisted mainly of glycogen/ was 
centrifuged off. To the clear ice-cold alcoho- 
lic solution (50) ml. approx.) which still tested 
acidic to Congo Red, was added slowly from 
a burette a cold 2 5% solution of barium 
acetate until the solution ceased to be acidic 
to Congo Red (8 ml. approx.). The precipitate, 
which is the di-barium salt of A.T.P. together 
with some inorganic barium phosphate, was 
separated at the centrifuge and then shaken 
up with ice-cold water (75 ml. approx.) and 
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the precipitate dissolved by the addition of a 
small amouit of cold n H31, about 6 ml. 
being found sufficient. A small amount of 
insoluble material was removed by centri- 
fuging. To remove inorganic phosphatos, the 
barium salt was again prec.pitated as describ- 
ed before by adding an equal volume of 
alcohol (75 ml. approx.) and then 25% barium 
acetate solution until the suspsnsion was Just 
alkaline to Congo Red, centrifuged and the 
dissolution, precipit ition and centrifuging 
repeated two more times. Each dissolution 
required less HCl than the previous one, and 
more and more of the nucleotide salt was pre- 
cipitated by alcohol each time. For the last pre- 
cipitation no barium acetate or at most one drop 
was required to render alkaline to Congo Red. 
This is due to the formation of a mixture of 
the mono and the di-barium salts of A.T.P.,^ 
of which the former is soluble and the latter 
insoluble in water. It also explains the rather 
high phosphorus and nitrogen percentages of 
the product. Tne product is finally centri- 
fuged, washed with alcohol of increasing 
strength and then with ether and dried in 
vacuo over sulphuric acid, at room tempera- 
ture. 286 milligrams of a product containing 
only traces of i lorganic phosphate ware 
obtained from 3 bullfrogs yielding 103 grams 
of muscle.. The purity of the product was 
determined by esdmating the ratio of labile 
or hydroly sable phosphate by hydrolysis 
with N HCl on boiling water-bath for 7 
minutes— to stable phosphate by the method 
of Fiske and Subbarow,i® and also the total 
nitrogen. The data obtained fro.n the analyses 
of two of the preparations are given below 
Prep, 1. 572 mg. Bi-salt were obtained from 
202 grams of muscle derived from 6 
bull frogs. 

Total phosphate .. 11*58^ 

Hydrolysable phosphate .. 7-83'^ 
Hence, hydrolysable P : stable P :: 
7-83 : 3*75, i.c., 2-09:1 (Theory, 
2 : 1 ). 

Nitrogen .. .. 8-91% 


Prep. 2. 

Similar yield. 



Total phosphate 

.. n-3S% 


Hydrolysaoio phosphate 

.. 7-49% 


Hence, hydrolysable P 
1-94 : 1. (Tneory, 2 ; 

: stable P : ; 


1). 


Nitrogen 

CioHi^Oi3N5P3,Bax4HoO 

.. 8-77 


requires N 

CioHi20i3N5Ps3a24H:,0 

9-8:^ 


requires N 

00 

In all 

preparations, inorganic 

phosphate 

directly 

estimated was negligible. 


The sodium salt of A. T.P. was readily pre- 
pared fro n the ba:i im salt by removing the 
barium directly with the calculated amount of 
Nsu'phuric add, neutrahsing with N NaOH 
to pH 7-0 and centrifuging off the precipitated 
barium sulphate ; as little as 1 ml. of solution 
can thus be prepared in 15 ml. graduated 
centrifuge tubes- For such smill volumes a 
loss of A.T.P. due to adsorption on the barium 
su'phate^^ is unavoidable. The A.T.P. content 
of the solution is determined by estima ion of 
the total phosphate. The salt is stored as 
barium salt in desiccat)r and solutions are 
prepared just before use. The compound 
appears most stable as sodium salt, stored in 
solution (pK 6*8) at— 12^’-. 
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NOR’WESTERS IN BENGAL 
S. L, MALURKAR 
(Colaha Observatory, Bombay) 


.arguments and the results from a study 
of winter rain in the U.P. are applicable to 
a study of nor’waMcrs in Bengal. Bengal is a 
densely populated part of India where flat 
botto.med river craft form a chief mode of 
transport. The nor’ westers cause damage to 
these liver .craft and sometimes cause loss of 
life. 

Intensive meteorological observations have 
been taken in Bengal to study the nor’ westers. 
Many workers have studied the various aspects 
of the phenomenon.- Quoting from Pramanik 
“ Nor’westers or tCalbaisakhis (calamities of 
the month of Baisakh) are severe thunder- 
storms which occur in Bengal during the 
summer months March to May, some of which 
reach Tordanic violence and cause considera- 
ble damage to property and sometimes even 
loss of life. The winds in these thunder- 
storms come generally from some north- 


westerly direction and hence they are called 
nor’ westers. In some cases, funnel-shaped 
clouds characteristic of tornadoes have been 

noticed It is generally agreed that the 

nor’westers are not ‘local heat’ thunder- 
storms. This appears to have been recognised 
by Eliot as early as 1876. They also do not 
occur when the whole of north-east India is 
over-run by one air mass, i.e., during winter 
when west to north-west winds prevail arid 
during the periods of strong monsoon when 
moist winds from the Bay prevail. They 
occur mostly during the transition period 
f om the winter season to the rainy season, 
i.e., when two different air-masses, west to 
northwest winds of land origin and moist 
winds from thB Bay co-exist o ver Bengal 
Eliot brought in the idea of a cold wedge. 
M. G. Subramanyam *u3ed to say that though 
there was a southerly feed in the lower levels 
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of upper air, there would ba no nor’wester The Tropical Maritime air may also get some- 
unless a low pressure wave (shown by the times mixed up with Equatorial Maritime air 
movement of a negative pressure change or (E.n). The En which would have come from 
negative pressure departure or an actual low the other side of the equator, would be very 
pressure area) passed over Bengal. Sohoni moist and could be made easily unstable. Tm 
found that nor’westers occurred mainly when may also be fed by the bent back ‘^N.E. 
there was a passage of depression or low pres- Trades ’ (Tr) which in the premonsoon months 
sure wave from the west towards N.E. India would be over Bengal. The situation would 
and there was a west to east pressure gradient then resemble wet western disturbances^, 
over Bengal. Sen suggested that cold wedges The role of tropical continental air over 
of air from Assam coming down the valleys Bengal is similar to that in the U.P. At the 
and undercutting the warm moist winds from higher level the rear of the more northerly 
the Bay of Bengal gave the nor’westers. secondary low pressure areas determine the 
Ramanathan used to talk of an incursion of circulation and the air is Tc. After the pas- 
Chinese or Mongolian air but to the author’s sage of the ‘ cold front ’ at the lower levels or 
knowledge did not further pursue the problem, the surface over a locality, the air even at 
Chatterjee and Sur tried explaining the in- lower level is Tc and hence homogeneous with 
versions over lower Bengal in April and May the air above 2 km. It is quite explicable 
a.s similar in type to those first observed by how if one depended on only available obser- 
J. H. Field over Karachi in August and vational material, confusion could arise that 
September 1905. The inversion over Karachi the downward squall of one nor’wester acted 
was, they said, due to the same cause, but the as a " trigger ’ for the next nor’wester in the 
history of the dry air over-running the moist neighbourhood. 

air over Karachi was different from that of the Regcirding the temperature inversion. — The 
dry air over Bengal. They also said that one temperature inversions at Karachi occur later 
nor’wester may act as a ‘ trigger ’ for a neigh- in the year (June onwards). In between 
bouring one. Karachi and south Bengal there is hardly any 

The actual method, the writer used in the inversion. The ^ N.E. Trades ^ are winds that 
course of his routine work was based on the have an equatorward motion and hence under- 
analysis of the western disturbance into a latitudinal divergence, and exhibit tempe- 
number of secondary low pressure areas, rature inversions."' In the pre-monsoon months 
When any of these low pressure areas were the N.E, Trades get displaced to South Bengal, 
expected to cross Bengal or its longitude, and The N.E. Trades may not be as hot and moist 
when sharp wedges^ of high pres.sure formed during the pre-monsoon months as in the 
whose tips were directed in some westerly or monsoon. When the low pressure areas of a 
southerly direction the situation was watch- western disturbance moves eastwards, the 
ed as being favourable for the production of N.E. Trades or Tr get an eastward displace- 
nor’westers. ment and at the same time Tr bends back to 

Most of the workers are convinced about a feed into the low pressure area. The bending 
shallow layer of southerly feed from the Bay back may be indicated by the high pressure 
of Bengal, and about the eastward passage of wedges directed to west or south. The east- 
a low pressure wave. Both these are satisfied ward displacement and bending back of Tr 
if a split up low pressure area of a western together, under the influence of oL low pressure 
disturbance (as analysed above) is passing area, are sufficient to dynamically explain the 
over Bengal. The secondary is situated in disappearance of the temperature inversion 
about the Istitude of 25° N. The effect of it on over a locality. 

upper air circulation would be condned to Figure below is a vertical structure before the 
about 2 or 3 kms, and this would give the onset of a nor’wester The receding Ti* is 
-'■shallow” moist feed Above the height of shown by the dotted line (at the time of nor 
2 or 3 km., as before, the circulation is deter- wester) . 
mined by the rear of a more northerly secon- 
dary low pressure area of the western distur- Fresh Cold Air at the rear of a Northern 
bance. Colder air than what was existing Low Pressure Area of a Western Disturbance 
previously at those levels mu':t be flowing at 
those higher levels. When the ' cold front ’ of 
the secondary low pressure area reaches 
the given locality, both the favourable condi- 
tions and an initial cause of convection are 
present as in the U.P. and thunderstorms 
should occur if no other circumstance inter- 
vened. This extraneous circumstance is due 
to the temperature inversion which persists all 
the time in the pre-monsoon months and gets Though the favourable conditions like fresh 
broken only during the thunderstorms. Tm at lower levels and fresh Tc at higher 

The southerly feed is from the sea and is levels are present over a locality in Bengal, 
naturally more moist than the corresponding due to te.mperature inversion, ani lack of 
feed in the U.P. The air can generally be class- marked orography, thunderstorms cannot 
ed as tropical Maritime air (Tm). It undergoes occur unless the velocity gradient at the rear 
latitudinal convergence and shouM produce of the 'cold front ’ is large. But the effect of 
rain easily if other circumstances like tempe- the 'cold front ’ by itself is on an average 
rature inversion did not stand in the way. small in Bengal. The additional cause of 
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vertical convection is provided by afternoon 
heating or insolation. For vertical convection 
due to strong surface heating^ there must be 
inequality^ i.e.^ the isopycnics must not be 
horizontal/* The distribution of rivers and 
land apparently providethe necessary contrast 
in stiriace healing. The rivers may play a 
part in postponing the time occurrence of the 
nor’wester. 

In -the nor’westers there is an absence of 
aneasily recognisable time sequence. Alost of 
the nor’westers occur i.i the afternoons, i.e., 
are dependent on the afternoon h mating or in- 
solation. The main causes are due to insuffi- 
cient wind velocity gradient at the ‘cold front ’ 
due to lack of mountains and other marked 
orographic features and due to the temperature 
inversion.^ The temperature inversion can only 
break up if the low pressure area is marked. 
The low pressure areas of the western distur- 
bances are not quite marked over Bengal. 
Insolation deepans the low pressure area. 
Hence the tandency to wipe out the inversion 
over. a localit^^ would be possible in the after- 
noons. The large river systems tend to 
disturb the even movement of the nor' westers. 

The temperature inversion allows sufficient 
energy to accumulate until the explosive 
condition is reached, and may be responsible 
for the severity of thv® thunderstorms. 

With an extended chart, it must be possible 
to trace all the. air masses considered above. 

But with a limited chart some helpful 
criteria can be given. The upper winds in and 


around the Bay of Bengal and the weather 
there should be watched. An infeed of bent 
back Tr to a secondary low pressure ov^r C.P* 
or Orissa area^ moving ENE wards towards 
Bengal was found to pre-indicats the occur- 
renc^e of nor’westers. The in fe^d of Tr to the 
low pressure area could be deduced if the 
winds at latitudes .‘^outh of about 17^ N like 
Port Blair veered and become SE and the winds 
at stations to the north of the latitudes and 
almost to the west of Bengal were S.W. The 
winds in lower Burma and Tenassarim may 
also be used as for Port Blair. Here again, the 
time between the winds at Port Blair becom- 
ing S.E. and winds along North Madras and 
Orissa becoming S.W. and the onset of nor’- 
westers can be decided after statistics have 
been collected over a long period. 36 hours 
may just be the outside limit. 


1. Malurkar, Winter Rain in the U. P.’" 5’r/. , 

194S, 17, 348. 2. Elict hid. d/-. . Mem., 1878, I, ll9. 
Normand ihid.. 1921, 23, 21. Roy an:! ( hatter] ee, A'zrf/irrif, 
1929, 1114,481. Sohorii. Notes Ind. Met. Dept., 1927- 
31,1, 25 ana 4, 19- 3?n, Naturae 1931, 127, 128. Das, 
GerL Beitr. z Geophs.^ 1932. 39, l44. Desai and Mai, 
ibid., 1935 5», 2 5. Chattetjei and Sar, Mem. Ind. 
Met. Dep.. 1837, 2S, 16i. Piannanik, Proc. Nat, Inst. 
Sci. (Calc’.tta), 1938, 5, 93, Roy, _A. FC., Sci. Motes 
Jnd, Me:. Dept., 1938, 8 1. Sen Gupta, Sci. and 
Culiuye^ 1941. 7, 134. Tech. Notes, hid, .Met, Depp,, 
1944, No. 10. 3. Malurcar, “ Forecasting Weather in 
and Near India,” bangalore, 1945, 110. 4. — . Curr. 
Sci., 1947, 16, 139. 


SOCIETY FOR THE STUDY OF THE HISTORY OF SCIENCE 


^HE need of forming a national society in 
India for the promotion of studies in the 
history of sciences in this part of the world 
was explained by Dr. Alexander Wolsky of 
UNESCO at a meeting of some delegates to 
the Science Congress at Allahabad on 3rd 
January 1949. 

Dr. Wolsky explained the role which the 
UNESCO would play in his scheme of form- 
ing a National Committee or a Societv in 
India. He said that the role of the UNESCO 
would be an indirect or passive one. 

Dr. Wolsky thought that India with such 
a glorious past in the history of science was 
a bit neglected and there should be more 
active research in this direction. The rest 


of the world should know far more about 
the scientific achievements of this country 
and it was really something which should 
attract attention all over the world. 

Dr. Wolsky pointed out that a Society 
formed for the purpose of study of history of 
sciences in this part of the world would find it 
easier to ask for financial support from the 
International Union as he was confiident it 
would be forthcoming. 

After a short discussion of Dr. Wolsky^ s 
proposal, the Science Congress formed a 
committee v/ith Prof. Banerjea as convener 
and with powers to co-opt, to formulate a 
scheme in this connection. 


1851 EXHIBITION SCHOLARSHIP 


^NE Science Research Scholarship will be 
^ awarded this year by the Royal Commission- 
ers for the London Exhibition of 185 1 to students 
from Indian universities or institutions having 
post-graduate departments of Science. The 
scholarship, which is of the value of 350 per 
annum and tenable for a period of two years, 
is intended to enable the selected student, who 
has already completed a full university course 
and whose record gives evidence of capacity 
for original scientific investigation, to devote 
himself to post-graduate research in some 
branch of pure or applied Science at any 


institution abroad approved by the Commis- 
sioners. 

Subjects of the Dominion of India below the 
age of 26 on May 1, 1949. will be eligible for 
this Scholarship. Applications from students 
whether residing in India or abroad have to be 
recommended by the authorities of a university 
or an institution and are lo be made to Pro- 
vincial Governments and local administrations 
through the universities and institutions con- 
cerned who would forward them so as to 
reach the Secretary, Ministry of Education, 
Government of India, not later than March 
10, 1949. 
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EMISSION SPECTRUM OF LEAD 
IODIDE 

Continuing the work on thallium iodide, the 
emission spectrum of the iodide of lead, the 
element next to thallium in the periodic table, 
is obtained, in a high frequency discharge. 
Characteristic bands attributed to the diatomic 
molecule P.bl, are obtained in the region 
A .6400 — A 4300. The bands are generally degrad- 
ed towards the red, though some of them 
chiefly on the more refrangible end of the 
spectrum are headless and diffuse. A vibra- 
tional analysis of the bands has led to the 
following approximate constants. 
j'e=19509*6 ^o,/=119-5 a;c" = 156*6 

Xc'oJc'= O' 25 0-30 

The vibrational constants are found to be in 
keeping with those of the related iodide mole- 
cules in the same horizontal row of the periodic 
table and of the other halides of lead. The 
intensity distribution in the system is analo- 
gous to that in the emission bands of PbCl. 

A full discussion of the analysis is being 
communicated shortly to the Indian Journal of 
Physics. 

Andhra University, P. Tiruvenganna Rao. 
Waltair, 

December 8, 1948. 


GLUCOSE AS A BEVERAGE 

In wine-growing districts there is sometimes 
a severe shortage of good milk and cheese 
except v/here cows are kept privately, and 


excessive cultivation of grapes may interfere 
with adequate grazing of cattle. 

Refreshing beverages are widely favoured 
but there is reason to object to much of the 
prese'rved mineral waters which have only 
partially supplied the demand for fresh-fruit 
juices instead of what may be kept indefinitely. 

There is a common demand for some sweet 
beverage which may be taken repeatedly and 
for long periods with impunity and this is 
available with solutiois of Glucose. 

Invalids and convalescents are often recom- 
mended to take Glucose as a readily absorbed 
remedy for wasting disease and it should be 
encouraged among communities affected by 
malnutrition as well as to prevent acidosis. 

Glucose is readily excreted by the kidneys., 
is a useful stimulant for persons about to 
undergo an operation and serves as a useful 
substitute for other flavouring of plain water. 

If this beverage were more accessible 
among the poorer classes and became popular 
among the wealthy it would do much to 
supply a natural craving after sugar without 
producing the undesirable effects of alcoholic 
beverages. 

Durban, F. Gordon Cawston. 

December 16, 1948. 


THE DETERMINATION OF LINOLEIC 
ACID IN GLYCERIDES 

Stainsby^ has proposed a method for the 
determination of linoleic acid in edible fats 
consisting . in the oxidation of the fat -in.: 
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anhydrous acetone with potassium permang- 
anate followed by titration of the acidic 
glycerides after removal of the volatile acidic 
products by distillation. Kartha and Menon,- 
in the course of the development of their 
method for^ glyceride estimation, considered 
the possibility of estimating azealo-givcerides 
by means of their acid values, but preferred 
saponification values, in order to avoid hydro- 
lysis of azealo-giycerides during titration 
with alkali. Kartha and Menon have been 
engaged in effecting further improvements 
and are now engaged in work with synthetic 
glycerides. Although their work in this direc- 
tion has not yet reached publication level, 
the appearance of Stainsby’s paper makes 
it necessary to publish this note. 

We have applied Stainsby’s method to one 
of our synthetic glycerides containing oleic 
and linoleic acids only. It contains 39-93% 
of linoleic acid on the basis of iodine value, 
further confirmed by quantitative estimation 
as tetrabromide after regeneration of the 
free acids by hydrolysis. Three separate ex- 
periments under identical conditions gave the 
values 58-5%, 51.5% and 54-2% by the Stains- 
by method. This method has not proved 
satisfactory in our hands. 

Kartha and Menon’s distrust of acid values 
in glyceride estimation is being further 
confirmed in our laboratories. We have 
reasons to suspect a not negligible amount 
of hydrolysis of azealo-giycerides even during 
the course of acetone-permanganate oxidation. 
This difficulty can be overcome and the 
details of our work in all directions will 
constitute papers to be submitted for publica- 
tion elsewhere. 

Maharaja’s College, A. R. S. Kartha. 

Ernakulam, ' K. N.jMENOX, 

December 23, 1948. P. S. Raman. 


1. Analyst, 194S, 73, 429. 2. Pro:. Ind. Acad. Sci., 
1943 17, 114. 


CHOLERA THROUGH NlRA 

During the course of an investigation on the 
susceptibility of certain foods and drinks to 
contamination with and suitability for the 
growth and distribution of some intestinal 
pathogenic bacteria,^ it occurred to us that 
similar studies with regard to nira would be of 
interest and of considerable importance from 
the nublic health standpoint inasmuch as this 
drink is being popularized as a healthful drink 
for man. Accordingly nira was tested for its 
suitability for the growth and viability of 
E. typhosa, S. paratyphi, S. schottmu?lleri, 
S. enteritidis, S. dysenterice (Shiga), S. para- 
dysente^'icB (Flexner), E. coli and V. choleroa. 

Nira was examined in its non-sterile, steam- 
sterilized and filter sterilized states and the 
methods employed in its examination were 
much the same as outlined previously- with 
this difference that in this instance nira was 
employed in three dilutions only, viz., 33>3%, 
66%% and in an undiluted form, and the tests 
for multiplication and viability were -followed 
every half an hour instead of every three hours. 
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The results obtained indicate that, with the 
exception of the dysentery bacilli, all the other 
bacteria tasted can not only multiply in nira 
but can actually remain viable for 1 to 3 days 
or longer depending on the dilution and the 
sterility status of the samples as well as on 
the ni'ture of the inoculated species. Alcohol 
formation in the non-sterile samples was, how- 
ever, observed to have a deleterious efiecton 
the growth, viability, motility, antigenic char- 
acter and pathogenicity of the bacteria studied. 
But so far as the V. cholerce was concerned, it 
was observed that in the initial stages of its 
growth it could even suppress the growth of 
the indigenous fiora of nira and that its activity 
or character was not at all influenced by the 
production of small quantities of alcohol. In 
other words, there were unmistakable experi- 
mental evidences to suggest that the contami- 
nation of nira with the cholera vibrio would 
result in its multiplication with the consequence 
that contaminated nira or for th it matter even 
toldy (fermented nira) would constitute a 
menace from the cholera infection view-point. 

A detailed report on this subject will be sent 
for publication elsewhere- In the meantime 
it must be reported here for the information 
of the epidemiologist that during last Dece uber 
twenty persons were diagnosed to be suffering 
from cholera as a result of drinking contami- 
nated nira from a newly opened centre in 
Poona. It is also significant to refer here that 
eleven of the people taken ill had later 
succumbed to the infection. 

Microbiology Dept., J. V. Beat. 

St Xavier’s College, Roda N. Reporter. 

Bombay, 

January 10, 1949. 


1. Bhat, J. V., and Ragbanath, M. , C^^^'r. Sci., 194S 
17, 213 and 264 2 B’lat, J. V., and Reporter,' 

R. X., Cnrr. Sci.. 1948, 17, 1S3. 3. Reporter, R. N., 
“ Suitability of certain food; and drh ks for the growth 
and distribution of some intestinal pathogenic bacteria,’* 
M. Sc. Thesis Bomb. Univ., 1944. 


THE GROWTH RINGS ON THE 
OTOLITHS OF THE OIL SARDINE, 
SARDINELLA LONGICEPS CUV. 

AND VAL.=*= 

The importance of the study of growth rings 
on the otoliths and scales of fishes for age 
determination, by which alone the passage of 
year classes of commercially important fishes 
can be followed through the fishery, appears 
to have been well realised in European coun- 
tries where intensive investigations on these 
structures have been made for several vears. 
In India, however, judging by the paucity of 
investigations in this field, very little attention 
appears to have been devoted to the determina- 
tion of , age of even the economically more 
important fishes. The observations of Rao 
(1935) and Sastry (1936) on the otoliths 
of Psettodes erumei, of Hornell and Nayudu 
(1923) and Devanesan (1943) on the growth 
rings on the scales of Sardimlla lo iglc 2 ps, and, 
of Chacko, Zobairi and Krishnamurthi (1948)- 
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ontheradii (circuli ?)ot'thc scales of llifsa maturity and a lull si.v* ni Licin. at iiirtai.i nf 
ilisha may be mention ’d in thi=: connection. oney*‘ar, tii ' ,!'.ro\vth • • avisa. r'-yr a!! *!> 
HorneJl and Nayuduiwore the llrst in Fndia thereil'ler. In tlie c.Jiir' <>; a tf I vtialy 

to detect the presence of .^[rovvih rint^s on the of tlie scales, I) 'vaie* ; in h i : unftai tia* iu:,t 

scales of the oil^sardine and jtoiconclude that growth riny on the saalo; oi you!!" oi! : ai hi f ;o:. 


hliotoralcrographs 1-5 

1. Right otoUth of 

No.em ier 948.) 2. Right otoUti. of SaM/a / y, 

X 16 (loO mm., imniaturj mile 20ai Kovcm>n*r 1948.) 3 K Inn ouiUil o ^ 

growth rings. X 16. (105 mm., female, ajst July 1648.) 4 Kith .hv.v..-, - h u 
growth „ngs. X 10. (203 mm.. male. 19* oholtcr iVo ) ^ ‘ ' 

twogrowth nug,sand/al.c.ring.s (U. x lO. (IW .mn. h.mal’ l.O.M 
they are formed when growth ceases with the of 0-5 cm in i ....hi 

scarcity of planktonic food, and that its long- 8*7 cm and \n J ‘ 

evity is limited to two and a half years ^rnwth* nun* an.| fum tec 

According to them the oil saidine attains sexuai Lhes of 15 aariTcm. skeiruii • Ix-iiSocilvei' 



Letters to the Editor 


11 


no. 1 1 
jan. 1949 J 

It appears probable that he has included the 
falfC rings also in his counts, which could be 
distinguished from the t-'ue rings by the char- 
given by Walford and Mosher 
(1943) lor the Californian sardine, Sardinops 
cceruJea. The conclusions of these authors, 
^9 widely different that the span 
of iiie ot the oil sardine, which ranks as the 
best known commercial fish of this country has 
been in doubt. 

In view of the prevailing contradictory 
opinions on the age of the oil sardine, as judg- 
ed by the study of the scales, special attention 
was given to the study of otoliths and scales, 
particularly to the former to determine their 
value in age determination. Contrary to the 
statement made by Hornell and Nayudu that 
‘‘no definite lines of growth can be made out 
even when the otoli'hs are ground to thin 
flakes,’' the presence of distinct periodical 
growth rings has now been detected on the 
otoliths of the oil sardine. These rings can be 
rnade out faintly even in wet otoliths imme- 
diately after removal from the fish, but they 
become rnore pronounced after treatment in 
the following manner. They are subjected to 
upgrading in different strengths of alcohol, 
drying, treating with xylol and mounting in 
Canada balsam on slides, provided with a cir- 
cular piece of bristol board having two 
punched circular holes, in each oi which an 
otolith is placed. It may be mentioned h^re 
that when the otoliths are in alcohol and xvlol, 
the white opacity of the growth zones and the 
ti^anslucency of the growth rings respectively 
become more pronounced. The degree of ooa- 
city of the growth zones can be easily cont'^oll- 
ed by varying the period for which the otoliths 
remain in alcohol. Such preoarations, when 
viewed under the low power of the binocular 
microscope with reflected light, show the 
growth rings as translucent dark zones egneen- 
tric wi^h the margin of the otolith, whi e the 
intervening growth zones appear opaque white. 
The photomicrographs of otoliths reproduced 
here are taken with reflected light and show 
clearly the first, the second and the third 
growth ringsS. Sometimes false rings also 
appear, but these cou'd be easily distinguished 
by their line-like appearance and tendency to 
jo n a growth ring. Occasionally otoliths fail 
to show the growth rings for reasons not at 
present known. In the majority of the otolith 
preparations only the first and the second 
growth rings are seen and in a few preoara- 
tions the third ring is also seen at the posterior 
broad end of the otolith. My study of the 
otoliths of the oil sardine inclines me to the 
view that these rings are formed annually, 
probably during De ember to April when 
scarcity of planktonic food has been noted by 
Hornell and Nayudu, and that the average life 
of the fish is about three years. Judging from 
the size of the fish, the num )er of growth rings 
and the width of the last gmwth zone on the 
otoliths, it can be seated thit the size at matur- 
ity, of 15 cm., is reached when the oil sardines 
are about two years old. 

A detailed account of these investigations 
’Will be published elsewhere.. 


My thanks are due to Dr. H. Srinivasa R^o 
and Dr. B. S. Bhltnachar for their kind eiacoui- 
agement and discussion on the subject. 

Central Marine Fisheries R. Velappan Nair. 
Research S cation. 

West Hill, Calicut, 

December 20, 1948. 

1. Chacko, P. I., Zohairi, A. R. K.. and Krishnnmn rtHl, 
B., Curr. S^z., 1948. 17. 5, I.>8~j9 2. Devnri 'sm. 

D. W., Mad. FUh. Bull.. 1913, 2^ I-3S. 3. 
TTornell, and N lyudu, M. R-, Mad, Fish. Bull. ^ 101.1, 
17, 129-87. 4. Rio. S. R. P^oc. 22nd Indian. ScL 

Cong., Calcutta. 1935, 319 ( Abstract). 5. Sastrv. 

N. ■>., Mad. Univ. Jouf'n... 1936, 8, 200-2'>'7. 6. 

Walford, L. A., and Mosher, K. H-, U. S , Fls/i and 
Wildlife Service. Sfec. Sci. Pep , 1943, 20, 1—19 

(Mimeo.). 

• Pablished with the p r'niS';ion of the Chief 
Research Oficer, Central Marine Fisheries Research 
Station, Madras. 


ON THE OCCURRENCE OF THK 
'MRIGAL’. CIRRHinA M RIG ALA 
(HAMILTON) IN TH3 RIVER 
GODAVARI* 


The ‘Mrigal’, Cirrhi^a mrigala (Hamilton), 
is one of the major fniiaa Cirps that is e.xiten.- 
sively used for cultural purposes in central 
and northern India. According to Day^ the 
‘MrigaR is com non in “Rivers and t in 

Bengal, Deccan, N.W. Province, Punjab, Sind, 
Cutch and Burma, growing to 3 feet in 
length. It is an excellent species for stocking 
tanks with”. 

When engaged on an inve litigation al tour 
in ^ajaimund y daring December i947, two 
fingerlings of C. m.'fj.iZa.t each about 8 iaclies 
long, were collected :roni t'\e river Godavari, 
at the Dhoulais varam anicut. Engur.ej tinea 
made of the local fisher .men indicated that the 
fish, which is locail/ cal e I ' Terra mnii* . is 
rataer common in the river system. Since 
the occurrence of the ‘ Mrlgal’ in the 
Godavari was hitherto uiknov i, an atte npl 
was made in tre;.ruary 1948, to check u o t he 
reported availao.lity , and the God ivari 
system was surveyed from Rajahmundrv to 
Kotipalli.} 


A lie was 


j-cAAijjr v-vx uix IX All 111 ^ 1 


* A i JL 


marksts, baing caught from the river as well 
as the connected tank system, and washiKlalv 
esteemeJ. Enquiries revealed that ‘ycrramcTi.?!' 
(Red-skmned fish) has been available in the 
Godavari tor the past several year.s, Hke 
Catla or Labeo. Local fishermen have seen 
specimens measuring 3 feet in length, but 
the largest specimen in the present collection 
IS only 2 feet long. Fingerlings, 5 to 8 inch.-s in 
lenith w.>re available in the Ramachandra- 
puram tanks and ware t ansported to M.idm.: 
for rearing. Large, oozi ig specimens were 
found commonly cau -ht in the Rangoon nets 

'lets at Bobberlanka a a d 
Kotipalli, during July 1948. *Aaa 

The survey thus definitely confirms thf. 
report^ occurrence of C. mrigiia in tb^ 
nv?r Qodayan, Tlie fact? th^t C. m<is,al% 
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(Yerramenu) has been familiar to the Goda- 
vari fishermen even from their childhood 
and that the species now yields an important 
fishery, both in the river as well as in the 
connected tank system, strongly indicate 
that it has been naturally occurring in the 
Godavari all these years but was probably not 
so common as to attract attention, parti- 
cularly since the belief hitherto has been that 
it does not occur in the Godavari. 

Spence and Prater- dealing with the game 
fishes of Bombay, Deccan and the neighbour- 
ing districts state that all the species of 
Cirrhina listed by Day are found in the 
Deccan streams. However, the exact locality 
of Day’s specimens of C. mrigala from the 
Deccan is not clear and so far as I am aware, 
the species is not known to occur in the 
Godavari, the Kistna or the Cauvery rivers. 
Dr. Rahimullah who has carried out an 
extensive survey of the fishery resources of 
the Hyderabad' State informs me that 

Cirrhina mrigala has not yet been found 
in the Hyderabad State ” and that so far as 
he knew “ It is a fish which is not found south 
of Narbadda river 

The knowledge of the occurrence of C. 
mrigala in the river Godavari not only 
extends the range of distribution of the 
species southwards, but is also of considerable 
significance in fuithering the culture of this 
carp in South India. Since 1943 the Madras 
Government Fisheries has been carrying out 
large-scale long distance transport of fry and 
fingerlings of C. mrigala and Laheo rohita 
from Bengal, with a view to establishing these 
nrime food fishes in peninsular India.*-^ The 
attempts proved successful and these semi- 
exotic carps have been growing well in the 
departmental farm ponds and other controlled 
waters, but sufficient numbers have not yet 
been available for any large-scale planting in 
the rivers'h The availability of the ‘ Mrigal ’ 
in the Godavari makes transport of 
valuable seed of this wholesome carp to the 
rivers and tanks in the far south, obviously 
much easier and less expensive than trans- 
porting them all the way from Bengal or 
Orissa. 

Freshwater Bio. Res. Stn., K. H. Alikunhi. 
Government Fisheries, Madras, 

October 23,il948. 

* Publisbed with the kind permission cf the Director 
of Industries and Commerce, Ma^iras. 

t My thanks are due to Dr. S. L. Hora for kindly 
confirming my identification. 

J I am indebted to Messrs. S. Nagaraja Rao, S. H. 
•Hussainy and D. L. Dikshitherlu, of the Madras 
Fis'ieritS; for carrying out the survey and arranging to 
transport a consignment of live fingerlings to Madras. 

^ Personal communication to the author. 

1. Day, F., I: Faiina of British India y 1889. 

2. Spence, R., and Prater, S. H., Game Fishes of 
Bombay, the Deccan and the Neighbouring Districts of 
the Bombay Presidency,” Jour. Bombay Nat. Hist. Soc.y 
1933, 36 , (1). 3. Jagannathan, N.. "‘A note on the 

introduction of Rohii and Mrtgal. into Madras waters 
Indian Farming. 1946, 7, (6). 4. A maximumf size of 

30-6 inches, wrcighing 16>^ pounds, in 3 years, has 
b^en attained in the Chetput Fish Farm, MadraSj 


A MUTANT CEDRUS DEODARA, 
LOUDON 

While on an excursion with the East Punjab 
University Botanical Party led by Dr. P. N. 
Mehra this year to Mussoorie the writer came 
across a tree bearing abnormal male cones 
which it is thought worthwhile to place on 
record. 

The normal male cone in Cedrus Deodara 
is erect, solitary, cylindrical-ovoid and is 
about IV 2 inches long (Photo 1). There is 
a single ring of vascular bundles in the 
cone-axis. 



On this tree there were borne almost 
exclusively what apparently looked like 
double male cones. A closer examination, 
however, showed that the cones are really 
single but while still young the cone-axis 
undergoes longitudinal fission. During fur- 
ther growth the two halves are outwards 
while still remaining united at the base and 
apex. At first therefore a depression appears 
in the centre (Photo 2) but later as the cone 
matures the two halves bend outwards, so as 
to leave a gap in the middle giving a markedly 
double appearance (Photo 3 & 4). A trans- 
verse section through cone-axis in such 
cones shows the two halves of the cone- axis 
separate, each semicircular in outline and 
with its own half ring of vascular bundles. 
The cells at the region of the split turn 
brownish and develop relatively thicker walls. 

To the writer’s knowledge this variation has 
not so far been recorded in this species. 

Pharmacognosy Department, ' 

East Punjab University, T. N. Khoshoo- 

Amritsar, 

November 19, 1948. 
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SMUT ON THE MAT-SEDGE, CYPERUS 
PANGOREI, ROTTB, 

Cyperus pangoreij Rottb/'" (syn. C. corymho- 
sus, RottbJ is a smooth rush-like sedge 
growing in marshy places to a height of two 
to three feet, and used in South India and 
Ceylon for mat making. Smut appeared in a 
plot of this sedge in the laboratory garden in 
Bangalore towards the end of October 1948 . 
The infection was at the bases of the peduncles 
and in the spikelets (Figs, land 2). A ref- 
erence to the literature showed a record of 



FIG. 1. Two inflorescences of Cyperus nangorei showing 
typical smut infection. 

Fig. 2. Soli at the base of peduncles, and left-hand 
figure showing infection of the spikelets. 

Fig. 3. Infection of the ovary. Divisions of scale 
- 1/50 inch. 

Cintractia perihehuyensis Speg. in the pedun- 
cles only of Cyperus sp. from several localities 
in India. Sydow, H. and P;-, and E. J. Butler^ 
recorded it first from specimens of Cyperus sp. 
collected by Butler at Bilikere, Mysore on 
19th*September 1903. Butler and Bisby,- and 
Uppal, Patel and Kamat^ repeat the mention 
pf this fungus without any additions or an 
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identification of the species of the host. The 
same fungus is recorded by Petch'^ as occurring 
on Cyperus distans L. f. collected by C. Drie- 
berg in September 1909 in Ceylon. The 
fungus was originally described by De-Toni*"^, 
as Ustilago perihebuy ensis Speg. in peduncles: 
of Cyperus sp. from Paraguay. Cintractia 
differs from Ustilago in the spores remaining 
firmly agglutinated and compact for a long 
time, the central columella of plant tissue, and 
the development of the spores from inside 
outwards. 

Microscopic examination confirmed that it 
was a Cintractia. A transverse section through 
the base of the affected spikelet showed a 
central core of plant tissue consisting of fibro- 
vascular and parenchymatous tissue. The 
younger spores were at the base passing out 
into mature spores which constitute a dense 
dark agglutinated layer. The stroma gives 
rise to dark brown strands of hyphae, with the 
fertile hyphae in between forming small pock- 
ets or clear compartments of spores which 
are at first pale, and later become dark and 
mature. The sori are present at the base of the 
peduncles forming swellings first covered by a 
wi^itish false membrane (Fig. 2), which soon 
r hptures exposing the dark- coloured spore 
masses. The sori occur on the spikelets also 
involving the rachilla and all portions of the 
flowers except the glumes, anthers, and styles 
(Fig. 2). The sori in the spikelets are also 
covered by a whitish false membrane which 
ruptures to expose the dark spores. Tha 
ovaries are transformed into smut sori, but the 
styles are unaffected, and may be seen sticking 
out from the tip of the sorus (Fig. 3). The 
spores are oblong to roundish and agree in 
measurements with those given by De-Toni 
for Ustilago perihehuyensis, Speg., viz., 12—13 

X8—9/U. 

Several species of Cintractia are known to 
produce their sori in the ovaries of their hosts, 

I but species affecting both peduncles and spike- 
lets are few. According to Me Alpine'* C. 

' densa on Rotiboellia compressa infects both 
; the rachis and florets, while C. exserta on 
Anthistiria ciliata, and C. spinificis on Svinijex 
hirsutus infect the spikelets, the latter destroy- 
ing the ovaries also. In the absence of 
information on the exact species on which C. 
perihehuyensis, Speg. has been recorded in 
India, this is the first record of the fungus on 
Cyperus pangorei, Rottb. on the peduncles 
and spikelets. 

Plant Pathology Sect., 

Dept, of Agriculture, S. V. Venkatarayan. 
Banga.ore, 

December 1, 1948. 


* I am indebiecl to Sri. S. N. Clinndrasekhara Iyer, 
Government Lecturing an I Sy.'^tematic Rjtanist, Agri- 
cultural College and Research Institute, Coimbatore, 
for the identification of the host plant. 

1 Sydow, FI , and P., and E J. Butler, “ Fungi 
Indiac orie^italts Pars Amt. My col., 1906, 4, 427. 

2. Butler, E. J., and Cr. R. Bisby, The Fungi ' of 
India, Sc. Mon. 1, Jmp. Coitn. Agr. Fes., 1931. 

3. Uppal, B. N., M. K. Patel, and M. N. Kamat, 'The 

Fungi of Bombay., Bull. 176 of 1934, Dep. Agr. Bombay, 
1935. 4. Fetch, T., f-'^Ustilaginaae and Ufedineae.of 

Ceylon,” Ann. Foy. Bot, Gard. Perad., 1912, 5, Pt. 4, 
228. 5. De-Toni, J. B., in Sa:cardo, P. A., Sylloge 
Fungorum, 1888 7, 458. 6. M.cAlpine, D., The Smut.$ 
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SEX REVERSAL (HETEROGAMY) IN 
the jack-frujt tree, (ARTOCARPUS 
INTEGRIFOLIA, LINN.) 

The Sowars of the jack-fruit tree (Artocarpus 
integrifoUa, Linn.) are usually monoecious, 
on uni-sexusL axillary pedunculate recepta- 
cles. An abnormal inSore.scence was no deed 
in a tree in Bangalore in SeptBmber 1947. On 
the male receptacle, with the male flowers 
extending a length of about two and a 

half inches, the female flowers developed on a 
side at the ba-e for a distance of 0-8 inch in 
the linear axis, and 0*9 inch across (Fig. 2). 
Later in September 1948, the same tree bore on 
a bran h, on the fourth receptacle from the 
tip a similar abnormal infioreicence (big. 1). 


Fig. 1 

The female flowers had pushed the male 
receptacle to a side by their grewch. The male 
axis was about three inches lo i?, by an inch 
and a half thick, while the fema'e axis was 
al o three inches long, and nearly two inches 
across. This kind of a change in the ar-ange- 
ment of the male and female flowers is known 
as heterogamy. 

Instances of reversal in arrangement of 
flowers or the sexual organs have been observ- 
ed. According to Master?^ and several others 
in the cultivated maize, new and then one finds 
examp- es in which the sexes are mixed in one 
and the same^ inflorescence, the tassels which 
usuaFy contain only male flowers sometimes 
bear fema'e flowers (tassel seed). In the same 
manner but mo'e ra* e'v, the fema'e inflore- 
scences occasionally bear the male flowers 
(anther earu Masters^ states thH in hops 
(Humulus lupulus) and U t'ca dioica, the 
u'^ually dioeciou'^j condiflon is sometimes chang- 
ed into a monoerious ccnlition with tie female 
catkins at the end of the branch, and the male 
catkins below. Frank- has observe I that in 
Salix babyloniC2j the weeping willow, there Is 
a transformation of the stamens inta pistils, 
and the pisTIs into stamens. A ‘•imi.ar trans- 
formation has been observed by Cecil Yampol- 
sky in MercuTialis annua (Robbins and 
Pe-rson^). Frank^ stat-s that in Cirpinus 
httu^us, some stamens occur in the female 
flowers. According to Robbins and Pearson, ^ 
the late Prof. Rosa found in some strains of 


spinach, "a considerable poriion ux tae pianos, 
purely pistillate in the early part of their 
flowering period, produce, later in the season, 
some staminate flowers towards the tip of the 

orvjoll 


some Ftaminate flowers xowaru£> Lip ui tuc 
branches, especially of small lateral branches.’ 
Robbins and Pearson state that Cecil Yampol- 

' ■ ■ male p''ants of Mercurialis 




sky’’ obtained in ixao.j.v^ v... — 
annua, stray female flowers some of whi( 
bore seeds, and the seeds produced all males. 
These different sex conditi dhs are supposed 

to be caused by factors definitely known to be 
located in the chromosomes. Some of these 
are known to produce, in maize, paitial or 
total sterility or to modify the expression of 
either the staminate or the pistillate inflores- 
cence or both. 

The sexual forms of flowers haye been f 9 und 
to vary with the changing conditions, within 
and around the plant, and olten with the time 
of the year. Robbins and Pearson^ report an 
interesting care of change in physiological 
cond‘ti:ns causing a change in sex of flowers 
in the Hawaiian Islands, “ where some one 
cut off a male papaya tree, and the new shoots 
which came up from the stump were all 
female 1 ” Schaffner^ succeeded in obtaining 
sweet corn plants whose tassels showed re- 
versal to the pistillate condition by shortening 
the length of day ; the ratio of sex reversal 
was inversely proportional to the length of the 
daylight. Little or no reversal occurred with 
equal day and night periods. He concluded 
that the sex-reversal might be independent of 
any sex-determining factors. It is well 
known, however, that genetic factors do come 
into play, but that they may be influenced by 
the environment. 

Some fun li are known to cause the develop- 
ment of cormant or rudimentary structures 
and to indu e the growth of entirely new 
organs. According to Butler,^ stamens that 
normally arc rudimentary in the pistillate 
flowers of Lychnis (Melandrvum) dioica 
when attacked by anther smut (Ustilago 
violacea) in Europe, grow to full size, but only 
p-oiu?e smut spares inst^^ad of the po len 
grains, and buffalo grass (Buchloe daatyloides) 
may form ovaries in its stamifiate flo wers when 
parantized by the smut fungus, Tilletia huch- 
Iceana in America. 

According to Baker® recent observations by 
Love, A., and Love, D., have shown that the 
dev-lopmant of stamens in pistillate plants of 
Lychnis (Me iandrium) may be brought about 
by treatment of plants w.t a the animal hor- 
mone testosterone, while the reverse chanffp 
his been cau^^ed by oestrone. Baker notes 
that when sum change occurs some secondary 
sexual characters aim develop, but other 
char icters persist, because they are sex-linked. 
Infe..tion by the smut or the application of 
testosterone can promote the formation of 
stamens, and suppress ihe formation of pistils 
Rhizopus artocarpi is a common fungus on 

The tree was subject to frequenrcuwfg oil 
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the lower branches accidentally or in- 
itionally, and it is possible that this or the 
mulative effect of all the adverse factors 
ly have brought about the reversal of sex. 
ant Pathology Section^ 
ipt. of Agriculture^ S. V. Venkatarayan. 
ngalore, 
cernber 1, 1948. 


. Masters, Maxwell, T., P/i. nzeu — Teraiolgie^ 
:6, 219, 222,223, Leipzig. 2. Frank, A. IL, Die, 
a'lkhciten der Pfianze?t, 1896, Bd., 3, ?33-35, 
slau. 3. Robbins, W. W., and Helen, M. Pearson’ 

• tn the Pla7U World., 91, 94, 144-46 and 163., 
Appleton — Lentury Co., Inc., New York, 1933. 
'chaffner, J. H., “Control of Sex Reversal in the 
jsel of Indian Com.” Boi. Gaz., 1927, 84, 440-49. 
Butler, E. J., Pimgi and Disease in Plants, 1918, 
6. Baker, H. G., '* Sex in Melandrium Natzire, 
1, 159, 34. 


NOTE ON THE AMPHIDIPLOID OF 
THE HYBRID OF PENNISETUM 
^PHOIDES STAFF. AND HUBBARD X 
P, PURPUREUM SCHUMACH. 

RTON^ (1942) obtained the interspecific 
Drids of P. glaucum (L) R. Br. (^yn. P. 
'hoides, Stapf. and Hubbard,— the pearl 
let) and P. purpureum Schumach. the 
pier or the elephant grass used as the 
lale parent. He obtained chlorophyll varia- 
is even in the FiS, viz., green and yellowish 
en types. The hybrids were triploid and 
hly sterile. On back crossing the FiS, to 
h parents (used as pollen parents) he 
ained one plant out of 5,000 spikelets sown 
sach case. 

1 1942 the senior author obtained indepen- 
tly, hybrids using a male-sterile pearl 
let plant as the female parent. The hybrids 
wed chlorophyll and vigour differences 
liar to Burton’s observations. Since then 
as been found that FiS, are easily produc- 
whichever the stigma parent may be 
Btl er the diploid or the tetrapbid species, 
vever, having the cultivated, diploid as the 
ale parent has its advantages in that the 
?:elets ere not shed and the hybrid plants 
easily recognised. 

Ince obtaining the hybrid attempts were 
stantly made to induce doubling of the 
aber of chromosomes in the hybrid plant, 
atments of the seeds or the seedlings with 
eous solutions of 0-4 % colchicine were not 
2 essful. The retardation of growth in the 
cs and shoots induced by colchicine treat- 
it caused the ultimate death of the treated 
:eriaL When it was realised that the cut- 
is of the stems of three internodal lengths 
Id easily be made b strike root and the . 
rid thus propagated, recourse was taken to 
it the axillary buds with colchicine. The 
when planted in water produced an 
ndance of roots and the bud started growth, 
lese active axillary buds were chosen for 
tment. The scale leaves were removed 
the growing point exposed to a safe limit 
emoving the young sheathing. leaves around 
The buds were then treated with 0-4% 
hicine emulsion in lanolin for nearly a 


»lth 

pl^tad into°“pots of tho 

Other kinds of nbout the growinj-;' 

fluid into the sheath 

point with a ou’t of a dov.eii 

with acenaphthene all : gg- 1 ; alone 

sets treated and fpS-fi itv in the 

showed tillers 

panicles. In this set out of the thxoo_^^^ 
treated onl7 one lias become an: 



1. PennisetntTt typhoid^s diploid, X 1/20 ; 2. /\ 
purpicreiim, tetr<jploid, X 1/40; 3 triploid, X 1 /4(b 
4. F.^-1 hex.dploid x 1/3); 5. Fo-d, X l/30; 0. C— 
induced amphidiploid the rlght-haud clump. H’hc 
left-hand clump is not affected. ,X 1 /oO nut. sizes. 


Simultaneously a large quantity of the 
mature spikelets from the hybrids w.'is s own. 
From them three seedlings were obtained of 
which two survived. Seedling F--1 is more 
vigorous than the F 2-2 and has broader and 
longer leaves (Figs. 4 and 5). In t ie appear- 
ance of the vegetative parts both resemble 
more the pearl millet than the elephant gra.s.s. 
The stems are softer, not woody and the noaal 
adventitious roots dormant as in the pearl 
millet. The two plants produced panicles^ thin 
with long bristles, fewer and more distantly 
arranged spikelets resembling those of the 
eleph int grass. The flowers are protogynous. 
The emergence of toe stamens, however, is as 
in the pearl millet. The pollen treated with 
iodine showed high fertility in contrast to the 
hybr d plant. The P 2-2 has very low vigour 
and slower growth. Consequently the ex- 
amination of the root tips of this plant -has 
been deferred till it picks up more strength 
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Table I 


riant 

j 

Veg. characters 
(Perennial or not, 
rhizomatous or in t) 

Leaves coriaceous 
j and hairy 

i 

Anther 

emergence 

Ht. of 
plant in I 
cm. 

Pollen 
diamet-r 
in yu, 

Fertility % 

Chromo- 
some num- 
bers 2 n. 
{x = 7) 

P, typhoides 

Q parent 

Annual. Non-rliiiio- 
matous 

Somewhat coria- 
ceous very sparsely 
hairy 

In full flush 

270 

39-18 

98-6 

14 

P. pii,rpureu}7i 
cf’ parent 

Peiennial Rhizoma- 
tous 

Coriaceous, hairy 

Slow, not 
in full flush 

420 

42-46 

9.5-9 

28 

Hybrid Fi 

Perenrial. Non- 
rhizomatous 

Intermediate, hairy 

Slow in 
flush, 
sterile 

420 

34-43 

1-6 

21 

1 

Probably perennial, 
Non-rhizomatous? 
Like mother 

Like n: other 

Full flush 

283 

69-01 

^ 92-8 

42 

F2'--2 

do 

Like mother. Leaves' 

! narrow | 

do 

2S3 

56-2 

74-0 

c. 35 

C-induced fertile 
shoots 

Probably perennial. 
Like male parent 

LikeFi, shorter j 

and broader 

Full flush 

430 

60-01 

92-8 

42 


The F 2 -I has shown 42 chromosomes in the 
somatic cells. 

The bud that showed colchicine effect has 
produced about ten shoots. The vigour of 
these shoots is slightly more than that of the 
shoots from the unaffected buds. The stems 
are thick and woody. The peculiar growth 
habit of the elephant grass with sugarcane- 
like appearance and the older stems becoming 
woody with adventitious roots developing f ;om 
the nodes is continued in the induced shoots, 
while in the seedling FoS, this habit is absent 
and the stems arc more tender. The leaves are 
somewhat shorter and broader. The panicles 
in I appearance are like that of the elephant 
grass. The emergence of the anthers is in a 
flush as in the pearl millet and the fertile 
pollen is formed in plenty. The pollen mother- 
cells of this plant were examined cursorily in 
iron-acetocarmine and it was found that the 
chromosome number was 27i--“42, showing that 
doubling had taken place. 

P. typhoides is diploid with 14 somatic chro- 
mosomes (Fig. 1). The Napier or the elephant 
grass has two types (1) with anthers emerging 
slow and thinly arranged spikelets (Fig. 2). 
and (2) with anthers emerging in a flush and 
closely arranged spikelets. Both have the 
same chromosome number, viz., 2n=28. The 
first type was used as the male parent in the 
hybrid reported here. Thus P. purpureum is 
a tetraploid species. The hybrid is triploid 
with 2'n = 21 (Fig. 3). The cytogenetical be- 
haviour of the two amphidiploids and' their 
progeny would be highly interesting since the 
induced one differs greatly from the one 
obtained from the Fo, and the Fi, shows 
pairing affinities between the P. typhoides and 
the P. piirpureum genomes. The F 2 plants also 
show multivalent formations in the P. M,. Cells. 
.The behaviours of some of the prominent 
characters are summarised in Table I above. 


The detailed cytological behaviour of these 
plants are being studied. Hybridizations be- 
tween the 2n and 6n plants and also between 
the different Pennisetum species are being 
done. In the F 2-2 a rough examination of the 
P.M. Cs. showed multiv.alent formation and the 
exact numbers of chromosomes will be report- 
ed elsewhere after its determination, in the 
root tips. 

It is suggested that the amphidiploid may be 
named as Pennisetum purpureotyphoides. 

Cytogenetics Laboratory, N. Krishnaswamy. 
Agri. Res. Institute, V. S. Raman. 

Lawley Road P.O.^ 

December 11, 1948. 


1. Burton, G. W., /. Hered., 1944,35, 227. 


ANGULAR LEAF-SPOT OF KUDZU IN 
.MYSORE 

A Cercospora leaf-spot disease of kudzu 
(Puerari 2 thunbergiana Benth.) was observed 
in Bangalore, South India, on some of the 
plants grown for experimental purposes. 
Kudzu is a leguminous cover crop intro- 
duced in Bangalore from imported seeds. 
The fungus incited severe spotting of the 
leaves and hastened defoliation. Young 
lesions were light brown and gradually widen- 
ed into dark-brown angular spots. When 
large areas were involved, the leaves dropped 
off. 

Similar angular spots of kudzu causing 
severe damage in Georgia, United States, was 
recently reported by Weimar and LuttrelP’ 
as due to Mycosphaerella Pueraricola (Yama- 
moto) Weimer and Luttrell. Its conidial 
stage Cercospora Pueraricola Yamamoto was 
first recorded in Formosa (Yamamoto-^ and 
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later in China (Tai^). It has not so far been 
recorded from any other place in the Orient. 
C. Puerariae Syd. reported from the Philippines 
on Pueraria Phaseoli is a different species. 
Weimer and Luttrell assume that Myco^ 
svhaerella Pueraricola has been introduced into 
the United States along with kudzu seeds im- 
ported from Japan. 

Microscopic studies of the diseased kudzu 
leaves collected in Bangalore, revealed the 
tufts of conidiophores arising from the 
pseudoparenchymatic stroma. They were 
amphigenous, but mostly hypophyllous, simple, 
olive-brown, 1-6 septate, 85-180 x 3* 5-4*5 /j., 
Conidia were hyaline, obclavate to cylindric, 
filiform at the apex, up to 15-septate, 
85- 170 X 3 - 3*5/4. The conidia and the 
conidiophores were therefore slightly larger 
than the measurements given by Weimer and 
Luttrell for M. Pueraricola (conidiophores 
20-84 X 4-4, 5 /4, conidia 25*2-126x3-5*3 //). 

The present record of Ce<cospra on kudzu 
plants in Bangalore grown from imported 
seeds is of interest since no Cercospora species 
is known on ku:'zu or Puerarix tuberosa DC. 
the only indigenous species known, in South 
India. Care should be exercised in preventing 
the spread of the disease if large-scale 
cultivation of kudzu is undetraken. 

Bangalore, M. J, Thirumalachar. 

December 15, 1943. 


1. Tai, F. L., Bull,\Chintse Bot^Soc,^ 19.16,2, 45-66. 

2. Weimer, J. L. aad Lutfrill, E. S., Bhytopatlulosy, 
1948, 38 , 348-58. 3- Yamamoto, W., Trans. Sapporo 

Nat, Hist, Soc.., 1934, "13, 


PRODUCTION OF THYMOL FROM 
AJOWAN SEEDS 

Ajowan oil distilled fmm the seeds of an 
umbelliferous plant, the ptychotis ajowan 
(Carum Copticum), is an important source of 
thymol in India. 

A general survey of the oil content of the 
ajowan seeds gathered from the villages of 
Punjab is made in this laboratory. Steam 
distillation of the coarsely ground seeds is best 
for the extraction of the oil.^ Treatment of 
the coarsely ground seeds with solutions of 
different concentrations of alkalis or salts 
followed by steam distillation lowers the yield 
of the oil. 

Iklas seeds give a maximum average yield of 
4*2% of oil on the weight of the seeds. 

Thymol in ajowan oil is estimated by its 
conversion into iodo-derivative and titrating 
the excess of iodine.^ The oil from the seeds 
of Iklas ani Sabazpur contain respectively 
39*3% and 36-2% thymol on the weight of the 
oil. Method of Dodge-^ presents difficulties 
due to the formation of stable emulsions. 


I? 

Extraction of Ajowan Oil 
Table I 


Method: Steam distillation. 100 gms. of coarsely 
ground seeds used in each distillation 


Distillation 

Locality of 
seeds 

Yiel 1 of oil 
in gms. 

Colour of the 
oil 

1 

Nagawali 

2-85 

Light yellow 

2 

, , 

2*99 


3 

Pindighels 

3-63 

Golden yellow 

4 

Domeli 

3-53 


5 

3*97 

Light brown 

6 

y * 

Sabazpur 

3-83 

7 

4*18 

Light yellow 

8 

J, 

4*13 

9 

Iklas 

4*15 . 


JO 


4*23 

» 1 


Table II 

Method: Steam distillation, 100 gms. of coarsely 
grouni Iklas seeds used in each case after 
treatment with alkali or salt 


Distillation. 

Treatment 

Yield of oil 
in gms. 

Colour of 
the oil 

1 

Kept 8 hrs. with 500 c.c. 5% NaOH 

0*5 

Light l)rown 

2 

,, „ 1% NaOH 

1*01 

i Brown 

3 

2N Naf’l 

1*53 


4 

„ 5N KNO3 

2.23 

1 


According to Chopra and Mukherjee*^ the 
seeds from different parts of the country 
yielded varying proportions of oil ranging 
from 2*0 to 3*5%, Seeds obtained from^the 
Kurnool-Guntakal district of Madras Presi- 
dency appeared to be the best obtainable 
in India. These seeds gave a high yield of 
oil, i e., 3*5%. The seeds obtained from 
Northern India yielded only 2-07% of the 
oil, and the percentage ot thymol in most of 
the Indian oils is not m^re than 33 to 37%.^- 
This publication is delayed due to the 
political changes at Lahore. 

Technical Chem. Laboratory, 

Forman Christian College, Jamss Verghe .e. 

Lahore, K. C. Gulati. 

November 25, 19i8. M L. JosHr. 


1. Iiiuganti, Bhate an.l Ilassan, htdustries a?td 
Covimsrcc , Nizam Govt. Pjtblication, Bull. 192-1-, 8. 
2-,5. 2. .4.llen's Commercial Organic Analysis, 4 , 138. 

3. Dodge, Amsr Perfumer, 19 >9, 35, 4, 39 4- Chopra 

and Mulcherjee, Tlie Ind. Med. Gaz., 1932, 67 , 361-62. 
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Letters to the Editor 

.WOODEN PANS FOR SUGARCANE 
SEEDLINGS 


Im the September (1948) issue of the Current 
Science, Dutt, Rao anl Davis reported a better 
output^ growth and uniformity of sugarcane 
seedlings grown, in glazed clay pans as com- 
pared to country-mad^ earthenware pans. 
Our own experience with earthen pans in the 
Co. S. seedling work at Shahjahanpur was 
similar to that of the Coimbatore workers, but 
we have changed over to wooden pans, which 
we find very satisfactory. Pans made of deal- 
wood were first tried by Dr. A. K. Mitra in 1942 
for replacing some of the earthen pans broken 
in handling; these dealwood pans were found 
so promising that the writer made a complete 
change over to pans made of Sal-wo- d (Shorea 
Tobuka Gaerti.) in 1945; anl our past four 
years’ experience with the latter has more 
than justified the change from earthenware 
to wood. Our Sal-wood pans compare favour- 
ably with earthen pans (aid presu nably with 
glazed pans also), as may be seen from the 
statement below:— 



j Truncated 
conical 
earthen pans 

Square box- 
shape<l 

wooden pans 

Cross dimensions at top and 

13 in. 

12 in. 

outer edsje 


11 in. 

Cr« ss dim insi oris at soil 

11 in. 

surface 


7i lb. 

Approx, weight per pin 

9i lb. 

Approx, area of soil surface 

95 sq. in. 

121 sq. in. 

per pm, available for sow- 



ing duff 

Approx, vol. of soil contain- 

372 c, in. 

635 c. in. 

ed per pan 

j 



It will be seen from the above that, pan for 
pan, (1) wooden pans are 24 per cent, lighter 
in weight, (2) provide 27 per cent, more soil- 
surface for fluff and (3) hold 70 par cent, more 
soil for seedlings than earthen pans. On a 
given area of bench-?pace, wooden p ms being 
square in shape with erect sides, provide more 
soil-surface than the earthen pans, which, 
being round and due to their s'dis diverging 
outwards, consume bench-space needlessly; 
the walls of wooden pans a^^e also thiiner. Ail 
said, with a change-over to wooden pans, we 
were able to effect a substantial increase in 
seedling ou put without adiition to beneh- 
space. Like glazed pans, these wmodenpcn? 
also provide a uniform d^pth of soil for all tne 
seedlings grown in the pan. In addition, 
wooden pairs are easier to handle and break- 
ages are negligible ; repairs, if any, are simple 
and a matter of minu es. The cost as compar- 
ed to g.lazed pans is very lo w (we paid a war- 
time rate of Rs. 1-12 per pin in 1944), and as 
there are practicaUy no recurring costs and 
replacements, the cost of pans per year works 
out lower than with even country- made eart len 
pans. As is well known, Sal-wood does not rot 
through prolonged contact with water as other 
woods di, and a mere ccating of coa*-tar has 
been sufiflcient to keep off termites We could 
bave employed scuje of the new texmitifuf es 


Current 
Science 

in the market, but this has not been found 
nece-sary here. As may be seen from the 
photograph, seedlings come up very well in 
these wooden pans, and in the writer’s opinion, 



wooden pans are better in every way than 
country-made earthen pans or factory-made 
glazed clay pans. 

As regards the health and growth of seed- 
lings, our experience is that the quantity of 
fluff sown per pan has a greater effect on the 
condition of the seellings thai the shape of 
the pan or the material of which it is made. 
At flrst we were also using 2 gm. of fluff per 
pan, but as the seedlings came up weakly and 
were rather under-developed at transplanting 
time, we reduced the rate to 1*5 and later to 
1 gm. per pan, and this proved advantageous. 
Now we are sowing only 0*75 g n. of fluff per 
pan. It is possiblN however, tiat in noble- 
cane crosses and oth hybrid fluff of known 
low viability, tne fluff rate can or should be 
higher. We had some Phytoohthora damping 
off of se idlings, but we overcame this trouble 
b/ nduiing the fluff -rate per pan and also by 
steri’i'ing the soil, which means merely stirr- 
ing it in sunshine daily fOx- a few days before 
preparing it for the pans. 

As a result of a'.l these improvements, we 
have not only considerably increased tbe see i- 
ling output, but have also reduced our trans- 
planting mortality markedly. It would perbaps 
be worth wnile trying wooden pans in p’ace of 
earthen pans, before changing over to g azed 
pans. 

Sugarcane Research Station, R. R. Panj». 
Shahjahanpur, 

Npjember 27, 1948. 
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SOME OBSERVATIONS ON JUICES OF 
diseased SUJARCANE 

It is well known that a considerable drop in 
jnice quality is brought about by cane diseases 
(Colletotricum. falcatu'u) and 
wnt iCephalosporium sacchari) and the juices 
Of such diseased canes are particularly difti -ult 
to clarify both in the vacuum and open pan 
systems of manufacture. Apart from the fall 
m sucrose and purity per cent, detailed know- 
ledge in respect of non-sugar ingredients 
(which largely determine clarifying properties) 
is singularly lacking, being restricted to some 
casual observations in the literature such as 
that made by Kortscher (1939) to the effect 
that in diseased canes, exceptional quantities 
of gum are apt to occur. 

In this note, some preliminary results of 
interest in respect of juices from red rot and 
wilt affected canes, originating from different 
areas in Bihar are briefly reported. In addition 
to determinations of Brix, Polarisation and 
Inve^'t Sugars, the following non-sugar in- 
gredients (important from the technological 
view-point) were also examined in these 
studies, in accordance with analytical methods 
indicated against each:— 

Total Colloidal Matter (Kharin and Sm^ro- 
nova, 1936), Gums (Ruff and Withrow, 1922), 
Pectin (Parnell, 1924), Crude Protein (Total 
Organic Nitrogen x 6*25), Ash and Phosphate 
contents (Pemberton, 1893, 1894). 

Although a number of samples from different 
localities in Bihar was examined, only typical 


cases rep'*es'=^nting a fairly heavy aUack of the 
two diseases have been show yn Table I. It 
will be evident from the table that besides the 
losses in sucrose, increases in invert sugar, 
colloids (total as aiso of different categories) 
and ash contents are occasioned by the red rot 
disease. The same trend is manifested with 
regard to changes caused by wilt, although to 
a much smaller extent, in so far as the present 
investigations appoar to indicator The highly 
deleterious effect of large quantities of all 
these ingredients (except phosphate) on the 
clarifying properties of juices undoubtedly 
account for most of the milling difficulties 
experienced. Further work is in progress. 

The work was carried out as part of the 
Sugarcane Res-^areh Scheme in Bihar being 
financed jointly bv the Government of Bihar 
and the Indian Central Sugarcane Committee, 
to whom grateful thanks are due. The assis- 
tance rendered by M *. S. A. Rifay, Sugarcane 
Pathologist, in supplying samples of material 
is also acknowledged. 

Central Sugarcane K. L. Khanna. 

Research Station, A. S. Chacravarti. 

Pusa (Bihar). 

December 2B, 1948. 


1. Parnell, Intern'it, Siig, Jour,^ 1924. 2 ^, 480. 2 . 

Kharin and Smiron )va, /bid., 1936, 38, 447, 109, 
3 , Kort«cher, Ha vai.a t Plaute^^* Recj>’d, 1939, 43, 
No. 1 (October). 4. Ptmberton. Jou^. A?neK, Chem. 

1893, 15, 382-95. 5. - , Ibid., 1894 16 278-82. 

6. Ruff and Withrow, Ind. Eng. Chem.^ 19^2, 14, 12, 
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Showing changes in Juice Criteria of Red Rot and Wilt Affected Cane 
(a) Red Rot (b) Wilt 

Variety : Co 331 Variety : Co 385 


SI. No. 

Ingredients* 

1 

Healthy i 

Diseased 

Per cent 
change due 
to disease 

Healthy 

Diseased 

Per cent, change 
due to disease 

1 

Brix 

19*90 

9-50 

-52*3 

18*40 

12*80 

-30*4 

2 

Polarisation 

17.58 

4.62 

-73*7 

15*29 

7.30 

-52.3 

3 

Purity 

88*50 

48*60 

-45*1 

83*10 

57*03 

-31-4 

4 

Invert Sugars 

2*46 

25.47 

+ 93.54 

2*60 

12*19 

+.388-8 

5 

Total Colloids 

2*41 

11.16 

+ 362.7 

6*40 

8*61 

+ 34*6 

6 

Gums 

0*27 

1*26 

+366*1 

1 0*83 

1*25 

+ 51*7 

7 

Calcium Pectate 

0*29 

0-88 

+ 198.6 

0*12 1 

0*16 

+ 36*7 

8 

Ciude Protein 

0*63 

1.41 

+ 164*5 

2*28 1 

3.72 

+63*3 

9 

Ash 

2*01 

6.53 

+ 224*4 

3*72 

7*30 

+ 96-4 

10 

P2O5 

0*11 

0*18 

+ 61*3 

0*13 

0*19 

+ 49*6 


* Ingredients 4 to 10 are expressed as percents on Total soUds. 


VINCENT MASSEY SCHOLARSHIP 


XHE Secretary of the Vincent Massey Scholar- 
•* ship Se ection Committee informs that the 
Committee invite applications for the Vincent 
Massey Scholarship for 1948-4f> and 19+9-50 'of 
the value of $2,00 j (inclusive of all expenses) 
which is tenaple for one year for post-graduate 


work (ordinarily Master’s degree) at th» 
University of Toronto. Details about the 
Scholarship, which is open to all men candi- 
dates belonging to India and Pakistan, the 
Secretary says, can be obtained from him by 
writing to him at 5, Russell Street, Calcutta 16. 
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Oceanic Birds o£ South America. By Robert 
Cushman Murphy. 2 Volumes. (The Mac- 
millan Company, New York), 1948. Pp. 
1245 ; 73 photographic plates ; 16 colour 
plates; 80 text illustrations. Price $17-50. 
Robert Cushman Murphj" is a name ^ that 
stands amongst the topmost rungs of the 
ornithological ladder to-day. He is the dis- 
tinguished chairman of the Department of 
Birds in the American Museum of Natural 
History, New York, and in his own particular 
sphere recognised amongst the world’s fore- 
most authorities. This v/ork, first published 
by the American Museum of Natural History. 
New York, in 1936 was hailed as the most 
exhaustive and outstanding contribution to 
the subject of oceanic birds and ran out of 
print within the first few months. It has been 
greatly desired and sought after by serious 
bird students throughout the world, and 
therefore it is particularly gratifying to find 
that Messrs. Macmillan’s have now undertaken 
to reprint it. The contents, both text and 
plates— the latter by the well-known bird artist 
Francis L. Jaq[ues renain unchanged. 

. At the time the book was written Dr. Murphy 
was Curator of Oceanic Birds in the New 
York Museum. He had specialised for many 
years in the study of sea birds and taken part 
in many cruises of investigation. His fasci- 
nating book The Bird Islands of Peru ” 
published in 1925, which deals largely with, 
guano and the birds responsible for its pro- 
duction on islands off the Peruvian coast is a 
record of the greatest value. 

The present volumes arc based principally 
on collections made by the Brewster-Sanford 
Expedition between 1912 and 1917, continued 
later by the author himself, and supplemented 
by previous material obtained sporadically 
and haphazardly at different times by various 
voyagers and found scattered in many 
museums.- The late Mr. Hollo Beck assisted 
by his wife who was responsible for the major 
part of the Brewster-Sanford collections must 
indeed have been a remarkable man. The 
collection made by him numbered well over 
7,000 specimens, fully representative of the 
South American sea-bird fauna including 
most of the truly pelagic forms and also many 
little-known rarities. 

The difficulties of collecting far-ranging 
ocean birds are obvious. Members of the 
ProcellaTiiformes— albatrosses, fulmars, shear- 
waters, petrels, etc., — spend most of the year 
on the high seas, far from land and are only 
occasionally blown into coastal waters by 
storm. They breed on oceanic islands so 
remote and off the beaten track that many 
species still have their breeding grounds un- 
discovered. 

To one with any experience of collecting 
birds, Mr. Beck’s proficiency and thoroughness 
will sound phenomenal. We are told that he 
often got as many as 40 specimens a day, all 
prepared with uniform excellence and with 
complete data concerning soft parts, stomach 


contents and field notes in addition to excellent 
photographs. If he has any experience of 
collecting sea birds, even in littoral waters, 
he will realize more readily the magnitude of 
the successful collector’s task, particularly in 
bad weather. Little wonder then that Dr. 
Murphy extols Beck as the most succe.ssful 
worker in this branch of ornithology that the 
world has known”. 

To the collections of the Brewster-Sanford 
Expedition Dr. Murphy added material from 
South Georgia, the littoral of Peru, Ecuador 
and Venezuela and the Galapagos archipelago, 
and supplemented this further by specimens 
from Fernando Noronha, South Trinidad, 
St. Helena, Ascension and others, short descrip- 
tions of the flora, fauna and avifauna of all of 
which are furnished. During the preparation 
of the work the author made an examination 
of practically all available material of oceanic 
birds in the museums o£ the United States and 
abroad. From this and from the impressive 
bibliography given at the end may be gleaned 
some idea of the scope and thoroughness of 
the information presented in these volumes. 

Part I of Vol. I (the first 322 pages) is what 
makes this book so refreshingly different and 
so particularly valuable to students, even 
though their special interest may not lie in the 
sphere of oceanic birds, or in the region with 
which it specifically deals. 

Among the subjects dealt with, and of rather 
more general interest, are Meteorology, 
Hydrology in relation to oceanic birds, the 
Nutritional Basis of Marine Life, the Zones of 
Surface Water, and Ocean Currents. The dis- 
cussion of Birds and Hurricanes (pp. 53-5,9) 
and the responsibility of the latter for the 
fortuitous transportation of sea birds to distant 
extralimital areas, andi for mortality among 
them is particulary illuminating. 

A detailed account of the Guano industry- 
follows. The chief guano producing bird .on 
the Peruvian islands is the Guanay (a cormo- 
vantr-Phalacrocorax bougainvillii) , the next 
two in importance being the Piquero, a species 
of Gannet {Sula variegata) and the Alcatraz, 
(a pelican — Pelecanus occidentalis thagus) . 
The guano deposits, we learn, are thousands 
of years old and in some places are, (or were — 
since they have .been ruthlessly exploited) 
over. 20 metres in ^ thickness. The average 
annual yield from this area is over -100,000 
metric tons. When it is realiz3d that guano as 
a fertilizer is 33 times more effective than 
farmyard manure, the economic importance of 
the birds producing it will be truly appreciat- 
ed. The wild story of the early years of 
guano exportation, which Peruvian historians 
refer to as a ^saturnalii’ is not likely to be 
familiar to many readers to-day” says Dr. 
Murphy, and the details he gives of the guano - 
fever which raged about the middle of last 
century ^ with sordid competition amongst 
international adventurers and the accompany- 

iho greed and corruption and dust-gagged 

misery and slavery” (more fully described 
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in his “Bird Islands of Peru”) make as 
ciismal a commentary on our so-calied civili- 
zation as any that one can recall of the 
exploitation by Man of his less fortunate 
lellows. 

Part TI The Oceanic Birds — which com- 
mences at p. 323 and runs on through the 
second volume, contains a systematic account 
of all the truly Antarctic spicies including 
littoral, in-shore, off-shore and pelagic birds. 
In spite of the enormous collections he was 
privileged to handle, the author deplores the 
lack of adequate series of many forms over 
the entire breeding range of many a genus. 

The arrangement and nomenclature followed 
are those of Peter^s ' Checklist of the Birds of 
the World The total number of forms dealt 
with is 183 contained in 16 families of the 
Orders Spheniciformes (Penguins), Procel- 
lariformes (Albatrosses, Petrels, etc.), 
Pelecaniformes (Pelicans, Cormorants, Tropic- 
Birds, etc.), Anseriformes (Geese and Ducks), 
Charadriiformes (Oyster-catchers, Skuas, 
Gulls, Terns, etc.). Each order and each 
family are suitably introduced. 10 forms of 
penguin (out of the 17 recognised) are dis- 
cussed, together with their probable ancestry, 
and theories about their flightlessness. In 
Procellar iif or mes, classification, stomach oil, 
evolution, nidi flea tion, enemies and feeding 
are aspects exhaustively dealt with, as also 
are economic status, distributional range, 
habits and moults, etc. 

The so-called Steamer Ducks (Tachyeres) 
have long been a subject of controversy and 
argument among ornithologists, some main- 
taining that the flying and non-flying forms 
were but young and adult phases ox a single 
species, others that they belonged to 2 entirely 
distinct species. From a critical examination 
of a large series covering all ages, all seasons, 
both sexes and the entire range of the genus, 
Murphy has been enabled to prove (p. 953) 
that actually not two but three species are 
concerned : 2 flightless (one confined to the 
continental littoral, the other to the common 
Falkland Islands) and one flying, which is 
common to both these areas. 

The author suggests (p, 1101) that although 
the Arctic Tern Sterna paradisea-macrura) 
has been taken in the Antarctic as far south as 
74‘" S. lat., the belief that it regularly migrates 
across the world from the Arctic to the 
Antarctic, making a round trip of 22,000 miles 
each year may yet prove to be a far-reaching 
ornithological illusion”. He 'shows that the 
very similar Antarctic Tern (S. vittata) which 
is a resident in the Antarctic and breeds on 
South Orkney Islands and elsewhere, Novem- 
ber to January, has largely and often been 
confused with the Arctic Tern in published 
southernmost records. If Murphy^s well-docu- 
mented view is correct, we cannot help re- 
gretting that one of the most spectacular 
legends in the realm of bird migration will 
ha'vebeen dissipated, thus adding one more 
victim to the toll that prosaic science is 
constantly and relentlessly exacting from sen- 
sational romanticism ! , ^ +• 

‘^Oceanic Birds of South America consti- 
tutes as complete and useful a manual as can be 


conceived. It is a synthesis 
research in field, museum ^nd literatme 
book on ecological lines, narts 

birds not as independent entities, but a P 
of the general ocean eninrontnent. cave- 

physical factors affecting ^/rnmhv’s 

fully considered and analysed. 
achievement seta a standard 

which other writer.s might do well .o ^ulate. 


The Biology of Melanomas. Special publi 
cations of the New York Acac^my o 
Sciences. January 1948. Vol. 4. Pp- 1 t 
466. S 5-00. 

The task of reviewing this symposium is 
very difficult as each article has been written 
by an exp 3 rt in his special field and is ^ 
complete statement as well as a review, and 
therefore requiring special study. There are 
26 articles on pigment cell biology ; a forewo:^ 
by Myron Gordon and an introduction by R. G-. 
Harrison. This introduction is a masterpiece, 
as it succinctly surveys the whole field while 
introducing the modern id las of pigment for- 
mation in biology ; it reminds one of na 7 %di 
slokas of one of Kalidasa’s dramas where the 
subject is introduced and where the d.rama is 
given a whole glimpse in a few simple words. 
“Animal colouration has excited the curiosity 
of man from time immemorial “ Permanent 
coloration of organisms is also of great 
interest”— “ including mimicry”. The pig- 
mentary system has some of the most malig- 
nant tumours known. The study of colour 
changes shows that the mechanism of con trol 
is very complex and depends on nervous 
control, hormones circulating in the blood, as 
also environmental factors such as light, 
temperature, and colour patterns of the sur- 
roundings. The skin colour in the amphibia or 
the plumage of birds, etc., show slowly or 
quickly changes ; many such changes are very 
slow and are often or atleast for the most part 


irreversible. 

The source of pigment cells , — A whole article 
is devoted to it by Dushane. Within the last 
dozen years, conclusive proof of the origin of 
pigment cells was adv-anced. The origin of the 
Chromatophores from the epiblast is th x t these 
are arranged in sheets and can be subdivided 
into two— Dermal and Epidermal— layers. They 
are also found in the nervous system ; in 
mammals only melanophores— found largely 
in the epidermis remain— the pigment granules 
passing on to the epidermal cells. Definite 
experimental evidence by tissue culture and 
other methods have been obtained by Plaimi- 
son, Weidenreich and others. 

The distribution of Pigment cells in man is 
discussed by Dr. P. Masson. (This subject is 
of importance in India where— Vitiligo — depig- 
mented or white areas surrounded by black 
skin or white leprosy are common and have 
social stigma.) Pigment cells in mammals 
have an ectodermal origin. Human melanin is 
a granular material. Melanin is not black as 
the nam.e would suggest but varies from dark 
brown to pale yellow. The silver reaction— 
i.e,, Dopa reaction— darkens all melanins and 
is a good cytological staining reagent and can 
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be made satisfactory if the cop<5iticns are pro*” 
perly observed. The term melan oblast is 
reserved for the cells which manufacture pig- 
ments and melanophore to cells which store 
such pigments, without manufacturing them. 
The reagent of melanogenesis happens to^foe an 
oxidase (-3-4 dibyd^oxyphenylalanine — ‘dopct’ 
— for short ) —an oxidase acting on the poly- 
pbcnoli'' aromatic compounds called Chromo- 
gens. Melanoblasts can have momentary 
activity — as in the eye ; or permanent or 
variable activity— (epidermis and mongolian 
spot). 

Regarding Dermal pigmentation— the Pig- 
ments are proportional to the intensity pf the 
neighbouring epidermal pigmentation, i.e., in 
heavier concentrations in dark skinned races. 
The melanin is imbedded in the more super- 
ficial stellate cells of the papillary derma. 
These cells do not produce the pigment but 
contain the same in tattoo like granulations. 
The malpighian cells w’ere thought to be 
capable of p’^ oducing melanin ; the function 
of actinic rays is not to manufacture melanin 
but only to tone the already existing preform- 
ed melanin to darker shades; actually' the 
malipiphian cells have the pigment brought to 
them from epidermal melanoblasts. 

Hence these melanob^ast are glandular 
secreting cells whi“b send their secretions to 
other cells; hence they can be called Cyto^rines. 
In vitiligo the cells are no longer dopa positive. 
On the other hand, the melanoblasts load 
cancer cells with pigment even by migrating 
into intradermal neoplastic strands. 

In a clinical study of the pigmented naevi 
and melanomas, George Pack states that the 
malignant naelancma or simply mrianoma is 
the most malignant of all accessible cancers ; 
such cancers are most commonly found in 
blondes though others-brunnettes, etc -are not 
so completely insusceptible to such melano- 
mata. Pigmented naevi are often apt to turn 
into mela^nomata, hence a cytological study 
should be made of all such excised moles. 
Melanomas are also notorously radioresistant. 
When melanoma in the eyes are removed, 
metastases cccur in the liver where they are 
known to be quiescent for a number of years. 
If such tumours occur in the genital organs 
they are extremely malignant. In a study of 
melanin pigmentation by William Becker it is 
made out that in vitiligo, the three cardinal 
functions of the clear cells have been lost, 
namely, dopa positivity, dendritic contour and 
pigment formation. 

Samuel Go’dberg discussing the origin of 
melanoblasts points to the possibility of some 
melanin pigment cells being of mesodermal 
origin. (An old view— later given up— owing 
to the preponderating evidence in favour of 
ectodermal origin.) 

The association of Acanthosis Nigricans (a 
pigmentary discolouration in the axilla, groin, 
etc.) with gastric, hepatic and other cancers, is 
very striking and is emphasised by Madge 
Macklin. 

Various studies on animal melanomas— 
study by tissue culture method, of melanomas 
in fish, mouse, human, etc., are also listed. 


The effect of five primary genes on the site 
of melanom in the mexican p'atyfish is dis- 
cussed by Myron Gordon. Tais is an extre- 
mely interesting but very difficult piece of' 
wark. Melanotic tumour traisp’atnation has. 
been done to study the effect of melanin for- 
mation by transplantation between albino and 
pigmented grey Axolotl. 

Morphological colour changes in the verte- 
brates is discussed thoroughly by Odrione 
from various angles. The loss of the pigmen- 
tation in hair— changes in bird', fish, hormonal* 
control of pigmentary changes are some of the 
subiects discussed. 

The biochemistry of Melanins and the for- 
mation of melanotic tumours are discussed by 
a number of authors and it wiU be worth a 
thorough perusal of the symposium. Tt may 
be stated that the subj 2 ct though difficult, is 
interesting and the symposium has sought to 
integrate various view-points ^s also to show 
the way for future work. Such books are 
always welcome. 

C. V. Natarajan. 

The Escalator Method in Engineering Vibra- 
tion Problems. By Joseph Morris. (Chap- 
man & Hall Ltd., London), 1947. Pp. xv-k 
270. Price 21sh. net. 

It would appear that the title of this book 
was cho'en by its mathematical author to 
intrigue and impress those who have become 
entangled in engineering vibration problems. 
Doubtless it succeeds in so doing, which the 
reviewer considers to be all to the good as, 
from personal knowledge of the author and 
his work, he can endorse the appreciation 
expressed by Professor G. Temple, F.R.S., in 
the Foreword. 

Of the twenty-two chapters, the first six 
relate to static deflection and stress problems 
concerning Rods and Structures. These are 
relevant to the vibration problems examined 
later but not specifically to the Escalator 
method. In one of these chapter^:. Captain 
Morris gives an important original ext-^^nsion 
of the Hardy Cross method of momenf distri- 
bution in redundant structures. 

The next three chapters relate respectively 
to Lord Rayleigh’s reciprocal theorems. 
Approximate methods of determining vibra- 
tion frequencies, and the Whirling of rotating 
shafts. 

In Chapter 10, the Escalator method of 
solving Lagrangian frequency equations is 
introduced. To quote words the reviewer 
heard Mr. Head use in an open discussion at a 
professional institution, the ba=^ic method had 
occurred to him as a blinding flash of the 
obvious ”, Captain Morris had immediately 
appreciated its importance and had developed 
it in conjunction with Mr. Head and 
with the strenuous assistance of Mr. W. J. 
Evans, B.Sc., in dealing with the onerous ex- 
ploratory computations involved’. An impor- 
tant valiant of the method, of which an 
account is given in the book, is the Escalator 
in reverse” whereby the solution of certain 
problems is much facilitated. This useful 
artifice appears to be due Captain Morris 
(vide page 138). 
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In the succeeding chapters of the book, the 
escalator method is devaloped in application 
r of modes and frequencies 

01 vibration for various complex dynamical 
systems present in aircraft. In particular, 
coupled engine torsional and propeller flexural 
vibration is trea<‘ed in Chapter 14. It would 
have added to the value of the book to engi- 
neers if mere generous references had been 
made to the work of others in this field in 
respect of both mathematical treatment and 
experimental observation. Although the 
escalator method affords a very valuable new 
instrument for dealing with special problems, 
other rriethods not refe red to have their 
application and their merits. 

^ The book has three appendices. Appendix I 
IS a note on numerical integration taken, with 
due acknowledgement, from Searle’s Exoeri- 
mental Elasticity This d escribes a variant 
of Simpson’s method in which non -uniformly 
spaced ordinates are used. It is a matter of 
interest that Simpson’s First Rule was given 
before Simpson’s time by James Stirling in his 
Methodus Dijfferentialis ”, published as long 
ago as 1740. Reference to the general method 
is welcome because, even now it seams not to 
be used as widely as it deserves except by 
Naval Architects, who have long employed it 
and Tchebycheffs Rules as practical methods 
of integration. 

_ The other two appendices relate, respec- 
tively, to an examinition of the fundamental 
frequency of a freely supported rod of varying 
section and to the effect of flexibility of pro- 
peller blades on gyroscopic couple; in a turn. 
The book is well printed, on good paper. 

B. C. C. 

Introduction to Carbohydrate Bio-Chemistry 
By D. J. Bell. (Published by the. University 
Tutorial Press Ltd., London), 1948. Pp. 
viii-M07. Price 6sh. net. 

Though written for students reading Bio- 
chemistry for Part 1 of the Natural Sciences 
Tripos at Cambridge and as Introductory 
reading for Part II students, this book which 
discusses in a lucid and succinct manner the 
recent developments in the Biochemistry of 
carbohydrates, is worthy of being brought to 
the notice of students, teachers and research 
workers in other countries. Sir Frederick 
Gowland Hopkins, Late Professor of Bio- 
chemistry in the University of Cambridge, has 
contributed a kindlv foreword. 

The book is divided into eight Chapters, 
Chapters 1—V deal with the structural for- 
mulae and the role played by simple sugars, 
polysaccharides, glycosides, uronic acids, 
nucleotides and nucleic acids. Chapter* VI 
give; the most recent conceptions of the 
synthesis and breakdown of carbShydrates in 
Nature. This is followed by very well-written 
chapters on the biological liberation of energy 
from carbohydrates. The Chapters are amply 
illustrated with structural form dae of carbohy- 
drates. The discussions of their significance 
in each chapter are excellent and informative. 
There is a bibliography at the end of each 
chapter of imp ortant papers for the benefit of 
the more advanced students. 


The book can be heartily recommended to 
those who wish to understand the role played 
by carbohydrates and their derivatives in 
nature and obtain some background of the 
biocnemistry .of carbohydrates. Students 
should derive considerable irspi'^ation from 
this well- thought-cut and well-written book. 
The printing and get-up of the book show the 
usual finish of the University Tutorial Press. 

K. V. Giri. 

Number Theory and its History. By Oystein 

Ore. (McGraw Hill Book Co.), 1948. Pp. 

370. Price $ 4*50. 

The book provides an account of some of the 
main problems, methods and principles of the 
theory of numbers, that one would coma across 
in his study of elementary algebra. The book 
is not intended as a text-book for the class- 
room, and although brief mention is made of 
several problems of a fairly advanced nature, 
such as primitive roots, converse of Fermat’s 
Theorem, Euler’s Theorem, and so on, the 
treatment is intended for those whose mathe- 
matical knowledge is limited. The treatment 
is however clear and precise, and within the 
standard contemplated leaves nothing by way 
of mathematical logic and outlook. The author 
has certainly succeeded in producing a delight- 
ful book which can not only serve as a pastime 
for the mathematically minded reader, but 
which will also be a useful book of reference 
to the mathematics student and teacher, up to 
the Honours level. An idea of the contents of 
the book can be had from the headings of some 
of the chapters : Counting and recording of 
numbers, Euclid’s Algorism, Indeterminate 
problems, Diophantine problems, Congruences, 
Wilson’s Theorem and its consequences, 
Euler’s Theorem and its consequences. Theory 
of Decimal expansions, the Converse of Fer- 
mat’s Theorem. 

The book is inter.=:persed with delightful and 
brief historical references. In any book on 
the history of human achievements, the ac- 
curacy of facts depends upon the author’s 
first-hand knowledge of diverse civilizations, 
and his will to be fair-minded. One can agree 
about the latter with regard to the present 
author, though it may be asked why the name 
of Pillai is omitted while that of L. E. Dickson 
is mentioned in connection with the Waring 
problem. But the remark, The use of a posi- 
tional system with a zero seems to have made 
its appearance in India in the period A.D. 
600-800 ” cannot be passed over by any Indian, 
with regard to the dates. The author h^s taken 
the trouble of reading Bhaskara and Brahma- 
gupta as depicted by Colebrooke, and does 
make a reference to Aryabhata. If he had 
gone through Aryabhata’s work, he would 
have found that square roots and cube roots 
by almost the same methods as are in vogue 
now were known in the days of Aryabhata 
(499 A.D.). Some of the articles in Indian 
mathematical periodicals dealing with Jaine 
mathematics of about 500 B.C., and thetreatisa 
on the History of Indian Mathematics by Datta 
and Singh,— not to mention anything about 
Mohenjo Daro and H.arappa civilization of the 
Indus. Valley,— would enable the author to 
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revise his opinion about the date of the intro- 
duction of the positional system. 

C.N. S. 

The Physics of Music. By R. K, Viswanathan, 
M.A. (Published by the University, Anna- 
malainagar), 1948. Pp. 135. 

Carnatic music is one of the finest arts of 
ancient India kept alive through, ages by an 
unbroken line of inspired teachers and their 
devoted pupils. In recent years, thanks to the 
gramaphone, radio and film, Indian music has 
received a new impetus and attracts many 
votaries to its folds. A few schools and aca- 
demies have sprung up in the country to 
impart sy.- tematic training on modern lines in 
both vocal and instrumental music. Though 
music is essentially an art which has its appeal 
to the emotions and aesthetic senses, its study 
will never be complete unless its savants 
understand the scientific bases of the art. 
The author has done signal service to the 
students and exponents of Indian music in 
bringing out in a non-technical but precise 
form a book dealing with the Physics of 
Music. The aim of the book is primarily to 
acquaint the reader with the fundamentals of 
physics bearing on the main Indian musical 
instruments belonging to the stringed, wind, 
reed, membrane and plate families. The book 
also dea''s with melody, harmony and timbre 
in relation to these instruments. The conclud- 
ing chapters on acoustics of halls and record- 
ing and reproduction of sound give useful 
ideas to the lay-student about topics with 
which he is intimately concerned. The book 
is written in simple English and will be a 
boon to those who have chosen music as a 
subject of study. 

C. S. V. 

The Beginnings of Modern Medicine in 
Madras. By Dr. D. V. S. Reddy. (Thacker, 
Spink Co., Ltd., Calcutta), 1947. Pp. xvi+ 
251. Price Rs. 5. 

To the many who are interested in the 
‘ history of the growth of modern scientific 
medicine ’ in India as well as t > those who are 
keen students of the medical institutions in 
Madras, this book is a valuab''.e and welcome 
addition to the present scant literature on the 
subject. Elaborately documented with ex- 
tracts from Official Proceedings of the East 
India Company as well as from other sources, 
it reveals deep and patient exploration into; 
various published and unpublished records 
and wise discrimination in collecting data. 
The result is a book which ho'ds the readers’ 
interest from the beginning to the end. 

Even as early as 1600 A.D., the East India 
Company provided two doctors and a bgrber 
to every ship that they sent eastwards. There 
were doctors of three grades surgeons ” with 
recognised training and certificate, “mates” 
with a few years’ apprenticeship to their credit 
and “ assistants ” who had picked up some 
practical experience working with these pro- 
fessionals. It is interesting to note that even, 
as early as 1621, East India Company told its 
Officials here that “India had drugs in far 
greater quantity, plenty • and perfection than 


here (i.e., England) and that thev should buy 
them in India They also suggested “ that it 
IS safest for the Englishmen to so comporting 
himself in soma manner to the diet of the 
country 

Many of the East .India Company Surgeons 
who had come from England were in great 
demand by the Princes and peoples who 
greatly appreciated the new system of 
medicine. 

A regular new hospital for Madras with 
qualified Assistants and servants and with 
proper arrangements for dieting was created 
about the year 1713 and it was supported by . 
Company’s grants, by voluntary subscriptions 
and by allotting to it certain fines for offences. 
The Surgeons, in charge were allowed to 
practise and receive fees. They trained 
assistants and certified them as fit for employ- 
ment. 

Some of the Surgeons in the employ of the 
East India Company supplemented their pro- 
fessional income by becoming landlords and 
inamdars and even by trading. The Company 
occasionally distributed quantities of wine and 
sherry for the personal use of surgeons. 

The chief diseases mentioned as occurring 
at the time (1670-1720) among the Fort 
employees and their fami’ies are Venereal 
diseases, Scurvy and Beribsri, Fevers and 
Dysentery and various injuries. Among the 
surrounding civil population there were in 
addition elephantiasis and diseases incidental 
to maternity. 

The main re redies employed were drugs,, 
plasters and unguents supplied in medical 
chests and local drugs of repute that were 
available. Wines and liquors were rated as 
valuable in many complaints. Sea voyage 
was advised “ as a general remedy for chronic 
ill-health 

From 1827, a regular system of training 
students was begun and “medical apprentices” 
and “ medical pupils ’’—according as they were 
Eurasians or Natives were attached to Sur- 
geons and after a long course were certified 
and employed. 

The book gives very interesting details re- 
garding the then Surgeons and Hospitals of 
Madras and many facts valuable to the 
students of the history of the growth of this 
great city of South India. The author has 
made a very valuable contribution to the 
history of the evolution of modern scientific 
medicine in South India. A very appreciative 
forewood is written by Surgeon-General J. P. 
Huban, I. M. S. 

B. K. N. 

A Hand Book of Precious Stones. By Dr. 
L. A. N. Iyer. (Baptist Mission Press, Cal- 
cutta) , 1948.'" Pp. X 4-188. Price Rs. 15. 

In this small and attractive handbook an 
attempt has been made to give in popular 
language a general and scientific accouitof 
the properties and composition of precious 
stones, their occurrence, uses etc., with special 
reference to India wherever possible. 

The first seven chapters of the book deal 
with -the elementary facts of mineralogy that 
are essential for a correct understanding of the * 
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subject. These chapters are written in extre- 
mely simple style and can be easily understood 
by persons who have had little scientific train- 
ing. The occurrence, mining, chemical 
composition and physical properties of 
gemstones are dealt with in these preliminary 
chapters. The next two chapters give a gene- 
ral survey of the methods of gem cutting and 
polishing and the production of artificial 
and synthetic gems. The methods of differ- 
entiating natural gems from synthetic gems 
are also mentioned. Here the reviewer would 
like to point out (contrary to the statement 
made on p. 63) that recently star rubies and 
saphires have been synthesised in America. 

The second part of the book, consisting of 16 
chapters, deals with the modes of occurrence, 
physical properties and genesis of the 
various gem stones such as diamond, ruby, 
saphire, spinel, chrysobryl, beryl, topaz etc. 
The locale of occurrence of the various gem- 
stones in India are given in great detail. The 
methods of mining of gems in foreign countries 
are contrasted with the crude ones used in 
India. Statistics of production and consump- 
tion in India of the different varieties of 
precious stones are also given. The brief ac- 
counts given about famous gems of the world 
together with the lore associated -with them 
make interesting reading. The book has a 
useful table of physical constants of the 
different precious and semi-precious stones. 

The reviewer feels that an addition of more 
text diagrams and photographs of gems 
would greatly enhance the usefulness of the 
book. Its cost also appears a bit too high for 
the ordinary student of minera logy interested 
in gems. But the printing and binding are 
very satisfactory and the book would be of 
great value to those interested in precious 
stones, 

S, Ramaseshan. 

The Stuff We’re Made Of. By W. O. Kermack 
and O. Eggleton. (Edward Arnold & Co., 
London), 1948. Second Edition. Pp. vi-l- 
356. Price lOsh. 6d. 

The book under review, which is in its 
second edition, goes a long way towards ful- 
filling a keenly felt need for a popular treatise 
on Biochemistry, written with a clear and sure 
grasp of its fundamentals. The authors have 
shown fine discernment in marshalling the 
obviously endless array of facts into a pattern 
which is at once simple and coherent. The 
last chapter especially, which borders on the 
philosophical, is an admirable summary and 
review of that vast and growing science as it 
stands to-day. 

The book has been finely got up and is 
profusely illustrated with many diagrams and 
choice photographs. H. R. 

Electrical Accidents. By K. V. Karantha, 
Chief Electrical Inspector to the Government 
of Madras. (Harsha Printery and Publi- 
cations, Puttur, Madras.) Pp. iv -f 136. 
Price Rs. 3/8. 

The book has been written, according to its 
author ^ with a view to its being of use not only 
to engineers but also to line inspectors, line- 


men, electricians, wiring contractors, managers 
of factories, etc/ The use of electricity is 
becoming more common in the domestic, 
agricultural and industrial fields and therefore 
it is essential that all those who use it, should 
have some knowledge about how electrical 
accidents generally occur and how they can be 
avoided. The utility of this book is to be 
judged by examining how far it fulfils that 
purpose. 

“ What is the lowest voltage that can be 
fatal to a person ” is a question commonly 
asked of electrical engineers but there are not 
many who can satisfactorily answer it. This 
book is therefore welcome, the more so as it 
giv 2 S a number of actual cases of fatal acci- 
dents due to a variety of causes. 

Starting from the effect of current on the 
human body and the resistance of the body 
under varying conditions, it goes on to deal 
with the earthed neutral system, the tests to be 
made before energising sen. elsctric installation, 
and accidents due to negligence adhering to 
regulations. Chapters IV and V deal respecti- 
vely with electrical accidents in industrial 
establishments and in supply undertakings- 
Relevant provisions of the Indian Electricity 
rules are given wherever necessary. There 
are two chap:ers dealing with earthing and 
earth leakage circuit breakers, and one with 
fires caused by electricity. The last chapter 
gives us an analysis of electrical accidents. 
The usefulness of the book is enhanced by the 
appendices giving some important provisions 
of the Indian Electricity Act for avoidance of 
electrical accidents. 

Though it must be admitted that most elec- 
trical accidents are due not for want of 
knowledge but because of deliberate careless^ 
ness and negligence on the part of the super- 
vising staff (and sometimes of the linemen and 
coolies), it would be revealing for them to 
read this book and realise how with a little care 
in the proper enforcement of the rules, many 
accidents might have been averted and many 
an innocent life saved. Equally well would 
the consumer realise that the regulations 
exist not to harass him but to protect him. 

Quite a number of printing and other errors 
have crept into the book and the language 
could have been better. The price is a'so 
rather high and it is to be ho pad with the 
author tliat tho Governments and electric 
suDply undertakings, will consider the possi- 
bilicy of bringing out the more important 
matter contained in this book in the form of 
pamphlets in local languages fit for distri- 
bution to the consumers. 

B. N. N. 

Unesco Booklet for Science Teachers 

An illustrated booklet, Suggestions for 
Science Teachers in Devastated Countries”, has 
jU'tbeen issued by the United Nations Educa- 
tional, Scientific and Cultural Organisation. 
The booklet, which shows how teachers lackin g 
elementary scientific equipment can make 
apparatus from simple, everydav materials, is 
being distributed free by Unesco to schools in 
Greece, Poland, Czechoslovakia, Austria, 
Hungary, Italy, China and the Philippines, 
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Its author is .1. P. Stephenson, science Master 
at City of London School and member of the 
Royal Society Comimittee for Co-operation 
with Unesco. He first explains how science 
teaching can be commenced without the use of 
apparatus and then shows how equipment for 
experiments in astronomy, meteorology, 
measurement, heat, light, magnetism, electri- 
city, chemistry and biology can be improvised 
from materials such as wood, glass-tube, wire, 
nails, bottles and other household articles. 

The booklet also touches on the use of visual 
aids in science teaching and includes a des- 
cription of recent laboratory materials, such 
as plastics and alloys, as well as a section on 
laboratory receipts, charts and logarithm 
tables. Suggestions are made clear by well- 
drawn diagrams. 

These improvisations should not be thought 
of as makeshifts the author says in a fore- 
word. ‘‘They, and the exercise of construct- 
ing them, are in the best tradition of science 
and science teaching. All the great scientists 
have used such apparatus and many have 
made their greatest discoveries in this way^’. 

Unesco hcpes that teachers in devastated 
countries will find the book helpful, not only 
for the concrete suggestions it offers, but also 
for the stimulus it gives for further improvisa- 
tirnin elementary science. It is possible, too, 
that teachers in mere fortunate countries may 
derive useful ideas for extending the scope of 
their classes at little cost. 

We should like to fdd that the publication 
would be feurd extremely useful and in- 
spiringly suggesuve to science teachers in 
India, who a^^e confronted with problem of 
finding adequate funds for imparting practical 
instruction in their poorly equipped labo- 
ratories. 

Ministries of Education are free to repro- 
duce the booklet in Ertglish or in translation, 
provided acknowledgement to Unesco is made. 

Hydro-Electric Development in India. 

(Central Board of Irrigation — Popular 

Series Leaflet No. 5.) 

The leaflet gives a general descrjp'‘ion of 
sources that con'=titute electric power, and the 
progress hitherto made in India to develop 
such sources. It points out that though India 
has a large potential of hydro-elect’^ic power 
in her large rivers and high mountains, esti- 
mated to be about 30 to 40 miUion kW, only 
about 0*5 million kW or of her potential 
power has been so far developed. 

Comp"' red to this slow growth of hydro- 
electric power in India, from 0-08 million kW 
in 1920 to 0*5 million kW at present, there 
have been rapid growths in other countries, 
for example, in U.S.S.R. waterpower develop- 
ed at present is 22-4 million kW or about 22% 
of her potential power compared to nothing 
developed in 1920. Present day, the consump- 
tion of electricity for all purposes per capita 
indicates a t^^ue measure of prosperity of a 
country and which is only 9*2 kW hrs. in India 
against 4000 in Canada, 3090 in Norway, 2100 
in Sweden, 2000 in Switzerland and 1660 in 
U.S.A. In this connection it is interesting to 
record that the first hydro-electric develop- 
ment in India was in 1897. 


Another, not too wholesome, feature of the 
scanty progress made in India is the fact that 
most of tne existing installations have been 
. planned to satisfy the demands of the urban 
areas. Calcutta and Bombay with a total 
population of 1% of the whole country, be- 
tween themselves, consume half of the total 
electric energy produced in India leaving the 
other half of the power for the remaining 99% 
of the population ; excepting in a few villages 
in Madras and Mysore, the amenities of 
electricity are unknown to the common man. 
Comoared to this state of affairs in India, 
Sweden claims to have electrified 85% of her 
homes in rural areas. 

The pamphlet brings out another important 
point regarding the use made of the different 
sources of power in India. India’s resources in 
oil, so far as is known today, are meagre. 
Her wealth of coal is confined mainly to 
Bihar, West Bengal, and small outliers in 
Assam, Cent»'al Provinces and Hyderabad. 
The distribu'ion is uneven and distances from 
coalfields to different industrial centres so 
great that except at or near localities where 
coal mines occur, power cannot be produced 
eccnomically from coal. Further at the pre- 
sent rate of consumption, the known coal 
resources of the country would be exhausted 
in another about 100 years. The Railways in 
India consume about 7 miTion tens of coal 
annually, which is one-third of the total 
annual consumption in the country. By using 
large amount of hydro-electric power for 
traction and other purposes coal could be 
conserved for other more profitable uses. 

The relative growth in the use in India of 
different sources of power for the production 
of electrical energy is also worth noting. 
While the growth in the installed capacity of 
thermal stafons u'^ing oil and coal has been 
from 54-3 MW in 1920 to 852* 6 MW in 1947 or 
about 15 ‘7 times the growth in the capacity of 
hydro-electric power has been from 79*5 MW 
in 1920 to 499*2 MW in 1947, i.e., about 6*3 
times. On the ether hand, the total energy 
generated by hydro-clec"ric power is greater 
than from steam power plants. 

The leaflet discusses, in summary, the reason 
for the very slow growth in hydro-electric 
power development. Amongst many causes 
mentioned a^e the denial of freedom of 
action, the absence or insufficiency of machi- 
nery for initiating Central and Provincial 
projects, unduly expensive nature of some of 
the early s hemes, and the system of financing 
public works. Except for the development in 
Mysore, all the early hvdro-e^ectric develop- 
ments in India are the result of private 
enterprise. The major State-managed hydro- 
electric work started with ihe Pykara and 
Mandi Schemes in 1933. Details of 12 State 
projects now contemplated in different Pro- 
vinces and States in India are given. These 
projects are receiving serious consideration, 
some of them have passed the initial planning 
stages and are under construction. These s 'he- 
mes, when completed, will add more than 14 
mTllon kW of power to the existing 0*5 
million kW of hydro-electric power in India. 

The leaflet apart from briefly indicating 
details of ambitious schemes above mentioned 
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overall progress in the economic and 
industrial develop nent cf the country also 
rightl 3 ’- points out Ihe necessity of large 
amount of wo^'k in developing research on 
different branches and subjects allied to such 
projects and also in the manufacture of 
essential plant for generation, transmission, 
and utilisation of such a large amount of 
electric power. 

However, with this contemplated large 
development of e’ec^ric power, one wonders 
whether immediately’' there will be use of all 
the power and that the hundreds and tbou- 
sands of tr?nsm*ssion pjdons over the country- 
side carrying bulks of power would not 
remain idle for a time (a lar^e capital idly 
blocked un)! Therefore, in addition to what 
has been mentioned in the leaflet, one cann'^t 
afford to loose sight of another aspect of such 
development. If the common people of the 
country is to be benefitted bv these develop- 
ments it is highly important that immediate 
steps should be taken to educate the mass, the 
rural population, in the benefit and uses of 
electr ctHy for the betterment of their econo- 
mic and living conditions. 

The oiher comments one might offer are 
that certain of the projects could do with 
more looking into. In certain cases it may be 
worthwhile to reconsider location, design, 
proposed nature of structure, and examine 
locations ^ which might result in economic 
construction. Besides the now announced 
policy ol the Government of India that only^ 
projects of a major nature wou'd be immedi- 
ately undertaken and the rest would have to 
be deffered to a later date, the projects and 
the matf rialisation thereof would involve a 
prolons^ed period and most cf cur rural areas 
will thus remain unserved for a long time. 
The development scheme mu'=t, therefore, 
incorporate some other planned programme 
which would ult'mately merge into the overall 
picture and in the interim period help in the 
economic uplift. It would be worth consider- 
ing setting up of small nursery power stat'ons 
which wculd fiU in the gap for a number of 
years till al: major sch.mes finally materialise. 
These stations, when finally closed down or 
nearer to be closed down, apart from having 
served their purpose and the useful p^r od of 
life, would also constitute an effective wea- 
pon ; (a) for rural and agricultural develop- 

ment, d evelcpment of cottage industries thus 
helping to ameTorate the eccnomic conditions; 
(b) for an intensive impetus fcr an intensive 
development of manufacture of prime movers 
and electric plant in this ccuntry, and, (c) for 
the load building essential for all the projects 
when they finally come into being. 

M. S. Thacker. 

Vernalization and Photoperiodism. A Sym- 
posium. By Murneck, Whyte, et ah Vol. 1. 
Lotsaya- A Biological Miscellany- (The 
Chronica Botanica Company, Waltham, 
Mass, U.S.A.), 1948. Pp. 15 + 196. Price 
$4*50. 

All workers in the field of pre-treatment of 
crop plants will welcome the publication of 
this symposium, to which some of the foremost 


have contributed. This is the 
fir^t volume in a series planned and edited by 
Dr- Frans Verdoorn, and deals with the biology 

of flowering. x* xi. i.- ^ 

Starting with an outline of the historical 
background of research in vernalization and 
photoperiodism, the next three chapters deal 
with the physiology of periodicity. Hormonal 
relationship, the wave-length relationship and 
nutritional and metabolic relationship to 
phoioperiodism are discussed. This is follow- 
ed by a chapter on anatomical and histological 
changes induced in plants by vernalization 
treatments. Next, H. A. Allard discusses the 
evolutionary aspect of photoperiodicity, deal- 
ing with ancient climatic cycles and length of 
the dav in the past. M. Y. Nuttonson discusses 
the phbtoperiodic and thermal requirements of 
crop p'ants as revealed by phenological 
observations. 

The chapter on vernalization and photo- 
periodismin the tropics is by S. M. Sircar, and 
deals with work done in Indian crop plants. 
The practical applications of this branch of 
plant physiology are considered. A briefer 
article on internal rhythm in a few tropical 
plants is given by E. Bunning (in Ge’'man). 

Thermcpeiiodicity, a plant feature likely to 
be of great importance in tropical agriculture 
is briefly discussed by F . W. Went, but a certain 
amount of related information is given in 
other chapters also. 

A. Lang has a note (in German) on a factorial 
analysis of short-day character in a strain of 
tobacco, a pioneer contribution to this branch 
of genetics. 

As Kenneth V. Thimann has pointed out in 
the foreword, this symposium appears at an 
opportune moment. It presents the known 
facts in a cogent manner, pointing out at the 
same time how much more is yet unknown. 
Because of this able arrangement and discus- 
sion, the book will be of great use to investi- 
gators in this field, which is likely to be of 
value to world’s agriculture. 

The numerous illustrations and photographs 
add to the value of this book. A complete 
author index and a general subject index are 
included. 

C. G. 


Organic Chlorine Compounds. By Ernest 
Hamlin Huntress. (Published by John 
Wiley & Sons, Inc.), 1948. Pp. xxv-f 1443. 
$27-50. 


Organic Chlorine Compounds is the 
second book in the series of Tables of Data by 
Prof. Huntress, and presents a summary of 
data on a selected list of organic compounds' 
containing C, H, 0\ Cl, described by the 
author as comprising Order 3 ; the first two 
Orders are represented by compounds contain- 
ing C, H O and C, H, O, N respectively. The 
have ^ been arranged into three 
subdivisions : solids ; liquids which can be 
ordinary pressure ; and liquids 
which can only be distilled under reduced 
pressure. One thousand three hundred and 
twenty individual compounds have been de- 
scribed in detail over 1443 pages. A very 
valuable aspect of the book is the information 
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0!i the rr.ethcis cf preparation., physical and 
chemical prapertie?. ceriratives. references to 
Beilstein,. and the camplet:; literature on the 
ccmpcunds mhich has been hrau.ght up to 1947 
as far as possible. The rterature on the 
chemical rcac*io'*s characteristic of the indi- 
vicuai crganic chlcr'ne compounds is not only 
a record cf knctvn facts., but indicates in some 
cases the possibiiities for future developments. 

Considering the price of the book ($27*50) it 
m.ust be regarded as one for reference libraries 
rather than fcr personal possession. When 
judged as a reference book the value of the 
book is iimmed in view of the incompleteness 
cf the compi’aticn. Some omissions which 
were noticed are 1:4:5 : 8-tetrachloroanthra- 
Quinone, the chlorohydroxy-anthraquinones 
(including S-th oroalizsrin) and the chloro- 
benzanthrones. D.D.T. Is mentioned by this 
name, but not Gam.mexane. The author has, 
however, made it clear that the book is not to 
be regarded as a substitute for Beilstein, and 
that the compounds have been selected on the 
basis of their importance— a heavy responsi- 
bility to undertake, since the importance of a 
compound mu.'t depend on one's personal 
interests. 1:4:5: 8-Tetrachloroanthraqui- 
none for instance is a very imnortant dyestuff 
intermediate. 

Classification of organic compounds on the 
basis of physical properties such as the m.p. or 
the b.p., as followed in this book, is of doubtful 
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advantage ; and leads- to considerable repeti- 
tion of information regarding compounds 
which are on the borderline between solids 
and liquids. It is not often that an organic 
chemist starts wading tiirough literature for 
compounds w.th a given m.p. cr b.p., although 
such a search may prove fruitful in some 
cases. If the organic chlorine compounds had 
been classified in the manner of Beilstein, 
based on rational chemical relationships, the 
troubla of compiling several indexes, in order 
to facilitate the location of individual com- 
pounds in the book, might have been saved. 
While the formula, chemical type and alpha- 
betical indexes are valuable, the indexes of 
empirical formula according to percentage 
chlorine and to M.W. are less useful. 

Since chlorine and the other halosfens do 
not form part of ring systems, chlorine contain- 
ing compounds can only be considered as 
derived from fundamental hydrocarbons or 
heterocyclic systems. If a separate classifica- 
tion is made, one w-hich includes all the 
halogens would have been of more value than 
the compilation of chlorine containing organic 
compounds alone. While the basis of the 
arrangement of the organic chlorine compounds 
is open to criticism, the information on the 
chlorine compounds included in the book is 
very exhaustive and of immense assistance 
to research workers. 

K. Venkataraman. 
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SCIENCE NOTES AND NEWS 


Draft Indian Standards for Refractories 

The Engineering Division Council of the ISI 
has brought out three Draft Indian Standards 
on Fireclay Eefractories. They are concerned 
with Moderate Best Duty Fireclay Refrac- 
tories, Group ' A ’ ; Moderate Heat Duty Fire- 
clay Eefractories, Group " B ' ; and High Heat 
Duty Fireclay Refractories. These have been 
prepared by an expert Spctional Committee 
composed of representatives of manufacturers 
and consumers of refractories in India. The 
Committee is headed by Dr. H. K. Mitra of the 
Tata Iron & Steel Co. Ltd., Jamshedpur. 

The drafts on refractories consist of stan- 
dard specifications for different types of re- 
fractories produced in India and the methods 
for chemical analysis, the determination of 
pyromeiric ccne equivalent? under load for 
ful size bricks as well as for sections of bricks, 
the porosity, and the determination of resist- 
ance to spalling. 

The object cf the specifications and tests is 
to provide an agreed method of evaluation of 
the three different types cf refractories. 

In accordance with the procedure of the 
Indian Standards Institution, every draft 
specification or code prepared by a Sectional 
Committee or Sub -Committee, after its ap- 
proval by the Sec ional Commitree, is to be 
issued in proof form for a period to be deter- 


mined by the Committee but not less that 
three months and widely circulated am ongse 
those likely to be interested, for the purposn 
of securing critical review and suggestions for 
improvement. Comments received from all 
quarters shall be given due consideration by 
the Section 1 Committee; and the revised 
final draft will then be put up to the Engineer- 
ing Division Council for endorsement. Before 
being finally accepted as an Indian Standard 
it must be approved by the Executive Com- 
mittee and the General Council of the Institu- 
tion. 

These drafts on Fireclay refractories have 
been widely circulated to industrialists and 
tec nologists in the field. Comments will be 
received till 29 February 1949, by the Director, 
Indian Standards Institution, ‘ P ^ Block, 
Raisina Road, New Delhi. 

Unified Screw Thread System 

An important step towards the standardisa- 
tion of mechanical products made by Britain, 
Canada and the U.S.A. is an agreement which 
has just been reached between these three 
countries to standardise screw thread. 

This means that machine parts of British 
or American manufacture will be interchange- 
able, an impossibility for many years because 
hitherto the angle of threads of screws,- bolts 
and nuts differed by five degrees. 
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The common standard agreed to now will be 
known as the Unified S 2 rew Thread system and 
the agreement as completed will establish seve- 
ral classes of screw threads with compromise 
dimensions. 

The pact will greatly facilitate the sale and 
maintenance of mechanical products among 
the three countries since the replacement of 
parts ^ for imported motor-cars, washing 
machines and hundreds of other items can be 
made in the buyer's own country. 

German Publications 

Anyone wishing to purchase books published 
in Germany may do so by placing his order 
through any bookseller, who may then apply 
directly to the publisher in Germany. The 
transaction is administered through the 
Joint Export and Import Agency of Military 
Government and payment can be made in 
the currency of the country in which the 
original order is placed. The delay in 
obtaining the book may be a matter of some 
weeks, or, of course, considerably longer if 
the publisher has not previously obtained a 
licence for export from the Joint Export and 
Import Agency. However, many publishers 
who foresee a demand outside Germany for 
a particular book will have obtained the 
required licence soon after the appearance 
of the book in Germany (By courtesy of the 
Principal Scientific Officer, Unesco, Delhi.) 

Indian Institute of Chemical Engineers 

The First Annual General Meeting of the 
Indian Institute of Chemical Engineers was 
held on 1st and 2nd January, 1949 under the 
auspices of the Indian Science Congress at 
Allahabad. ^ 

Technical papers on six different chemical 
engineering problems were read by leading 
chemical engineers from Bombay, Calcutta, 
Madras, Delhi, Dhanbad and Waltair. The 
meeting also conducted a symposium on 
Chemical Engineering education. 

Indian Phytopath ological Society 

At the second Annual General Meeting of 
the Society held on January 2, 1949 at 

Allkhabad, the following office-bearers of the 
Society were elected: President: Ur. S. R. Bose, 
Vice-President Dr. R. S. Vasudeva, Councillors: 
Northern Zone— Dr. R. Prasada, Mid-Eastern 
Zone— Dr. K. C. Mehta Eastern Zone -Mr, S. Y. 
Padmanabhan, Central Zone (general) -Dr. 
M. J. Thirumalachar, Western Zone— Dr. M. K. 
Patel, Southern Zone— Mr. K. M. Thomos. Dr. 
B. B. Mundkur continues as the Secretary - 
Treasurer. 

Lady Tata Memorial Trust 

The Trustees of the Lady Tata Memorial 
Trust are offering six scholarships of Rs. 250/- 
each per month for the year 1949-50 commenc- 
ing from 1st July 1949. Applicants must be 
of Indian nationality and Graduates in 
Medicine or Science of a recognised University. 
The scholarships are tenable in India only 


and the holders must undertake to work 
whole-time under the direction of the head 
of a recognised research Institute or 
Laboratorv on a subject of scientific investi- 
gation that must have a bearing either directly 
or indirectly on the alleviation of human 
suffering from disease. Candidates can 
obtain these instructions and other informati- 
on they desire from the Secretary of the 
above Trust, Bombay House, Bruce Street, 
Fort, Bombay 1. 

Elliott Prize for Scientific Research 

In accordance with the Government of 
Bengal Notification No. 112r Edn., dated 5-5- 
1917, the Elliott Prize for 1949 for Scientific 
Research in chemistry will be awarded to the 
author of the best paper giving the results 
of original research carried out by the candi- 
date in Chemistry and published during 
the years 1945-48 inciusive. 

Any native of Bengal, Bihar or Orissa or 
any Anglo-Indian or domiciled European, 
residing in Bengal, Bihar or Orissa, may 
compete for the prize. 

The rep Tints of papers (and not manuscripts) 
must reach the President of the Royal Asiatic 
Society of Bengil, 1, Park Street, Calcutta, 
by the end of June, 1949. The prize will be 
awarded publicly at the the Annual General 
Meeting of the Royal Asiatic Society of Bengal 
in February, 1950. Preference will be given 
to researches leading to discoveries likely to 
develop the industrial resources of Bengal, 
Bihar or Orissa. 

The prize may be in cash or partly in the 
form of a gold medal and partly in cash. In 
the event of no essay being deemed of suffici- 
ent merit, no prize will be awarded. 

The prizes for the next four years will be 
offered as follows:— 

(i) 1950 — Physics — papers to be submitted 
by the end of June, 1950. 

(ii) 1951 — Geology and Biology (including 
Pathology and Physiology)— by the end of 
June, 1951. 

(iii) 1952 — Mathematics — by the end of 
June, 1952. 

(iv) 1953 — Chemistry — by the end of June, 
1953. 

All papers for competition must have been 
published during the four calendar years 
immediately preceding the year for which the 
prize is awarded. 

Unesco Fellowship 

Professor D. D. Kosambi of the Tata Institute 
of Fundamental Research of Bombay, has 
been given a UNESCO fellowship to work on the 
new types of electronic calculating machines, 
for setting up a modern calculating laboratoy 
in Asia. 

Kosambi has been invited as a visiting 
Professor by Chicago University. He will also 
visit the Institute for Advanced Study at 
Princeton and serve on a committee of mathe- 
maticians to select the recipients of Field 
Medals which will be awarded at the forth- 
coming International Congress of Mathe- 
maticians (Massachusetts). 
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A MODERN DRUG INDUSTRY FOR INDIA 


decision, of the Government of the 
^ Indian Dominion to start the produc- 
tion of an essential group of modern drugs — 
antibiotics, antimalarials and sulphas — at 
an estimated capital cost of two crores and 
a half, represents one of the most enlight- 
ened and progressive measures adopted by 
the National Government. The venture is 
a welcome contribution to the establish- 
ment of a drug industry on modern lines. 

Major-General S. S. Sokhey, well known 
not only for his brilliant contributions to 
chemotherapy but also for his inspiring 
leadership- in. -the creation of an active, 


contented, well disciplined and enduring 
school of research at the Haifkine Institute, 
Bombay, we learn, has been largely res- 
ponsible for conceiving the idea and con- 
vincing the Government of the necessity 
for launching upon this enterprise. 

In conformity with the recent policy of 
the Government of India to requisition 
expert assistance and advice from foreign 
firms in the matter of establishing indus- 
tries in this country, a reputed Swedish 
firm, according to the press reports, has 
been invited to tender technical advice in 
the design and construction of the factory. 
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The production as planned, is expected to 
take care of nearly three-fourths of the 
major illnesses prevalent in India and 
.effect a substantial saving (Rs. 2-25 crores 
per annum) in hard currency since most of 
these drugs are, at the moment, being im- 
ported from the U.S.A. 

We are not quite happy about the discon- 
certing but nevertheless inevitable time lag 
— the long three-year period — which is said 
to be necessary for starting the production 
of these drugs. Considering the phenomen- 
ally rapid advances which are being made 
in the field of chemotherapy, there is the 
risk of the drugs now proposed to be manu- 
factured being superseded by superior 
specifics, more potent, less toxic and less 
expensive to manufacture; Such risks one 
has to face in a competitive world, but they 
could be considerably minimised by a care- 
ful selection of plant and equipment, 
thoughtfully designed and fabricated to 
secure adequate flexibility so that the same 
manufacturing machinery could be harness- 
ed for making other drugs. In the present 
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instance, the plants contemplated to be 
installed, we hope, possess this merit. 

The drugs now proposed to be produced 
are of vital significance to the nation and 
in the event of a war, these plants need 
adequate protection. From this point 
of view many may doubt the wisdom of 
locating the factory at Bombay, considering 
the imminent vulnerability of the metro- 
polis. It would not be difficult to suggest 
other alternative sites for the location, e.g.^ 
Bangalore, offering greater attractions for 
the industry to flourish and expand. We 
hope and trust that the organisers of this 
vital industry will give due consideration 
to this aspect of the problem. 

We look upon this State enterprise as a 
national asset, not merely because of the 
means it provides for attaining a state of 
self-sufficiency with respect to these essen- 
tial drugs,' but on account of the long-range 
benefits which the venture could be made 
to confer on the country’s drug research 
and industry, if the industry is well planned 
with scientific vision and technical foresight. 


A Modern Drug Industry for India 


QUALITY IN SCIENTIFIC RESEARCH 


‘VT’OUR January issue opens with a leader 
^ ‘‘Quality in Scientific Research” basing 
your comments on the recent speech of our 
outspoken Prime Minister at the Indian 
Science Institute, Bangalore. He is re- 
ported to have stated that research output 
in our country is not commensurate with 
the monies expended and with the wealth 
of research material and human talent 
available in the country. You lay the 
blame at the door of what you call the 
absence of “research climate”. Below 
are indicated certain other causes for the 
dearth complained of. 

With few honourable exceptions the 
spirit of wholehearted one-pointed conti- 
nued devotion to research is lacking in 
many of our scientists. The reasons aie 
partly social: the young enthusiast finds 
himself saddled with domestic and social 
commitments at a time when research should 
occupy his sole attention. Often . so- 
called administrative needs pick him out 


of his line and place him elsewhere and 
this breaks the continuity and enthusiasm 
of the researcher. 

Apparently because the spirit of modern 
scientific research is somewhat recent in 
the country, many of our scientists show 
a love for power and administration, both 
of which are inimical to true research. 
A brilliant agricultural scientist held sway 
over one of our important institutes for 
about a year and he was able to cut down 
routine administrative work of the direct- 
orate by a ■ well-planned method of 
decentralization in the matter of control. 
Others who occupied the same position — 
both .European and Indian— showed a 
regrettable tendency to gather more 
administrative control than necessary. 
Ultimately, the Government red tape with 
its files and unending' back papers proved 
so stiffling that he decided to quit. During 
his regime the scientists under him enjoyed 
a freedom they never had before or after. 
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Our scientists would do well to rid them- 
selves of the mania for control and power 
to produce. 

The present science departments have 
been modelled on the revenue-collecting 
departments with their graded array of 
heads, deputies, and assistants in descend- 
ing order with great differences in 
emoluments. This difference in emolu- 
ments is often interpreted as connoting 
parallel differences in research talent 
which is. wrong. We have not yet learned 
to appreciate and give the proper 
position to scientific talent. 

In the past, the scientific services in the 
country lost many useful and devoted 
votaries because of the allurements held 
out by administrative positions carrying 
higher status and better emoluments. 


Science departments should learn to 
appreciate and hunt for research talent 
wherever found. In the future set up 
there should be no need for a researcher, 
to give up his line of work and get lost in 
administrative nullity to improve his 
position. Scientific talents need to be 
paid on a par with administrative ability 
and within the science department itself 
the differences between pay scales should 
be lessened. I have very intimate know- 
ledge of one agricultural researcher who 
had to give up higher emoluments in a 
different line of work and at a different 
place to enable him to produce tangible 
results. In this case, the individual lost 
but the country gained immensely. 

T. S. Venkatraman. 


THE ASIAN REGIONAL COMMISSION OF THE INTERNATIONAL 
METEOROLOGICAL ORGANISATION 


is a matter for genuine gratification 
that the Capital city of Free India is 
becoming the venue for the meetings of 
many International Conferences. In the 
first Asian Regional Commission of the 
International Meteorological Organisation 
which held its session at New Delhi from 
the 10th to the 20th November 1948, India 
played a leading part. 13 Member States 
including the U.S.S.R. as well as observers 
of the U.K., the U.S.A. and the LC.A.O. 
took part in the proceedings. 

The Prime Minister of India who opened 
the session on the 10th November, rightly 
stressed the importance of international 
co-operation in Meteorology as follows : — 

“ So it is a good thing that we take 

advantage of all these opportunities for 
international co-operation, not only because 
it is good in their particular field of activity 
but because they affect the larger field of 
human relations in the world and make 
people realise that after all the world is 
being carried on today by a great measure 
of international co-operation. In this 
context the communications system be- 
comes more and more international and so 
many other branches of Science can only 
progress internationally. 

Therefore, I welcome all the delegates 
who have come here and I hope that your 
labours will bear fruit in this particular 
branch of Science which is so important for 
human welfare as well as in the larger field 
of human relations 


The Director-General of the Indian 
Meteorological Service was elected as Presi- 
dent and the Chiefs of the U.S.S.R. and the 
Netherland East Indies Weather Services 
were elected as the two Vice-Presidents. 

The Commission appointed ad hoc sub- 
committees to go into the following very 
important problems of Synoptic Meteoro- 
logy in the Asian Region, — 

1. Net-work of surface, upper air, radio- 
electric, etc., observatories. 

2. Tele-communications and Broadcasts. 

3. Codes and Units. 

4. Marine Meteorology. 

5. Use of Counting Machines for 
Meteorological purposes. 

These sub-committees some of which 
were presided over by members of the 
Indian Meteorological Service concluded 
their valuable work during the session and 
produced workable solutions of the many 
problems raised and agreed plans for 
observational net-work, inter-regional and 
national meteorological broadcasts, pro- 
cedure relating to codes and units, etc. 
The Conference held 18 plenary sessions 
to discuss the 25 items on the agenda and 
passed 45 resolutions and recommendations. 

The labours of the Commission have 
paved the way for increased co-ordination 
and co-operation in the field of Meteoro- 
logy. It is essential that we should have 
the maximum co-operation and under- 
standing with our neighbour countries for 
the successful predictioa of weather for the 
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benefit of the Indian farmer, aviator, 
engineer and the public at large. 

Apart from the problems of organisation, 
procedure, communication, etc., referred to 
above, the Commission also considered 
some of the important research aspects of 
pure and applied Meteorology. In the field 
of Agricultural Meteorology the Indian 
workers under the Director of Agricultural 
Meteorology at Poona have played a leading 
role and it is pleasing to note that the 
Indian Crop- Weather Scheme has been 
adapted for international use by the Com- 
mission. A permanent Sub-Committee on 
Agricultural Meteorology, with the Director 
of Agricultural Meteorology, Poona (India) , 
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as Chairman, has been constituted for the 
Asian Region for developing and co-ordi- 
nating the work on this subject in the vari- 
ous countries of Asia. 

Another permanent Sub-Committee on 
Hydrology, a subject of such vast import- 
ance for India where many multi-purpose 
irrigation schemes are under way, was also 
constituted. 

It is obvious that these meetings at Delhi 
have been very fruitful and we congratu- 
late both the Government of India and its 
Meteorological Department for the impor- 
tant role they have played in furthering the 
cause of Meteorology in the service of the 
Asian Region. 


THE MICROMANIPULATOR 

Dr. S. L. SCHOUTEN 


(Hygienisches Institute, 

E arly in February 1948, I had the 
pleasure of giving to Prof. M. Sreeni- 
vasaya during his stay in my Laboratory, 
a comprehensive demonstration of the 
Micromanipulator technique and its appli- 
cations to problems in bacteriology and 
cellular physiology. On this occasion he 
suggested that I should contribute a note 
on this subject to Current Science ; the 
following article has been written in 
response to his kind request. 

The introduction of the gelatine medium 
by Robert Koch, represents one of the 
epochal landmarks in the development of 
bacteriological technique and has been 
responsible for the phenomenal advances 
in microbiological research during the past 
sixty years. This we certainly owe to the 
simplicity, ease and elegance of what has 
now come to be known as plating 
method The clarity of the medium 
facilitates the unmistakable location of 
microbes and the development of colonies 
as a result of their growth. No wonder 
that the method has remained unchalleng- 
ed and is universally employed as a routine 
in bacteiiological research. 

Many workers, however, unwilling to 
confine themselves to routine investigation, 
observed that this method had certain 
serious limitations. When plating river 
water, we may be justified in assuming 
that by vigorous stirring of the molten 
nutrient medium, the individual cells would 
be completely separated, and the resulting 
colonies developed in the petri-dish, would 
represent integrally pure cultures. In the 
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case of slimy material, however, e.g., pus, 
blood, faeces, filthy ditch water, this 
assumption would not be justified. In 
such samples the cells adhere together, so 
that it is usually extremely difficult to sepa- 
rate them by stirring. We encounter the 
same difficulty with dermatomycoses. Even 
after pulverising with quartz powder one 
finds the cells adhering together in great 
numbers. 

The investigator is often confronted with 
a mixture of different bacilli, from which he 
is obliged to isolate and examine one of 
them in pure culture. The “ plating 
method*’ does not give him any reliable 
result ; none of the colonies in the plate 
would be representative of the species he 
is seeking. This difficulty is experienced 
by all workers. Plating — I might say — is 
a blind method. An unknown quantity of 
unknown species is plated, but you never 
know which of them develop, neither the 
way of developing (only think of the lag- 
time !) nor the antagonistic influence of 
the different associates. From bacilli, 
found in faeces, it is often found that 
only one per cent, of them develop. 

The inherent drawbacks which charac- 
terise gelatine or agar-agar affect the 
development of certain organisms, e.g., 
nitrifying bacteria, but such organisms are 
fortunately few and occur only rarely. 
But what is of real importance is described 
in the next para. 

The basis of all biological work consists 
in the integrity of the individual. In 
problems of heredity, in determiniug vari-* 
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ability of a given strain, the experimenter 
has^ to carefully select h:s 
individually. Should such a selectior. be 
not possible, scientific research tvcuid no: 
be considered unimpeachable. I-' 
biology, selection and isolation of "individ-ial 
cells was considered impossible and till :he 
end of the preceding centurv. invesn- 
gators had reconciled themselves to th*' 
state of affairs. Hotv could it be possible 
to experiment with individual cells of 
bacilli , Yet it is the first condition to be 
satisfied, if one is to follow the hereditarv 
factors and the spontaneous variabirir^cf 
the organism. 

In 1899, I demonstrated at the Sc:en::fic 
and Medical Congress at Haarlem a method 
which I had discovered in 1897. for isolat- 
ing a single cell under the micrcsccce. 
This technique which was further develJo- 
ed and applied, formed the subject cf mv 
dissertation. Since then I have "^continued 
my researches on the micromanipulator : 
during the last fifty years this work has 
developed in a direction which renders 
possible the adaption in principle of the 
same type of investigations with micro- 
organisms as those practised in the domain 
of the more highly organised organisms. 

The method of isolating is, in brief, as 
follows : — On a coverslip, which has been 
smeared with a little Tangkallak fat and 
then passed through a flame, a drop cf the 
material is placed from which it is desired 
to isolate a cell. At a distance of about 
3 mm. apart drops are placed in which it is 
desired to grow- the pure culture. The 
coverslip is then placed on a moist chamber 
on the microscope stage. The lateral walls 
of this chamber are provided with a hori- 
zontal slit, closed by a viscid fluid and 
through which the isolation needles pro- 
ject into the chamber. By means of a simple 
mechanism the needles can turn round a 
support, so that their ends can touch the 
corner surface of the coverslip. Any 
mechanical shake renders it possible to do 
this in any part of the field. The space in 
the moist chamber is kept saturated with 
water vapour by a drop of water on the 
floor. The vapour condenses on the lower 
surface of the coverslip, and since the latter 
has been treated with fat, the condensation 
takes place in small rounded droplets, 
which do not coalesce. Before use the 
needles are sterilised by dipping their ends 
in sulphuric acid and in ammonia. As 
micro-organism to be isolated is now 
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drtp. The r.c-c'ilc- is mewed up so that the 
end tcuihes :he edre of :he drop near the 
es-li *hat is tt be isolated. Then, tvhen the 
.needle .£ moved sideways, the cell with a 
tiny drop!.-: whl be drawn out of the 
lai’pe drop. This cell is now taken up in 
the .eyele: cf :hre nsedie. This eyelet is 
thsn bi'outh: d j;vn somev/hst. so that it no 
lens-::' ttuihe? tht coverslip.. and then the 
.mo.it ihomber is moved sideways, under a 
lo'v po w.-r. £0 the: the ep’elet, by an up- 
ward mtvemtnt,. comes nea- to the edge of 
one of the sterile drops and deposits the 
isolated ceil, in a small drop (about 6 a) 
cn the loversilp. Under high power 
this smai. drop w.th the cell is moved into 
the steri'e drip, in which the culture is 
made. This w repeated with other cells, 
and whe.n ah the sterile drops contain each 
a cell. th.e o::v.er.hip is placed on a moist 
c-hamber and i.o.-ubated at the required 
temperatur.e. If the culture drop is solid, 
the colcny grows o.n its edge, and with the 
aid cf a high p.ower microscope, its deve- 
lopment Cc.n be followed from the begin- 
ning. If the culture drop is fluid, the 
colony generally spreads itself over the 
whole drop. 

So much for an outline of the method of 
isolating by means of eye-shaped needles. 
Vi'hen pointed needles are used, the method 
is somewhat ir.odifzed ; then the material 
(e.g. bar., tuberculosis, granule) is smeared 
on the coverslip. and the cells are simply 
picked up. In micro-operating fine glass 
point needles, for bacilli, a point of about 
0*2 u is used; glass knives also can be 
employed. 

Sometimes i: is considered that these 
manipulations require a special aptitude 
and practice. 3u: with good prepared 
coverglasses and clean and properly made 
needles, the work is agreeable and not too 
difficult. Isolation of a bacillus and 
transferring i.n a sterile drop requires two 
minutes, and cutting into two of a bacillus, 
taking up unfolding the double-folded, 
takes 15 seconds. 

As to the making of the needles, I know 
from experience that a worker, endowed 
with common skill, will be able to make a 
good eye needle after two days, on condi- 
tion that he can practise under expert 
personal guidance. 


.V-.v.—T.'ie lost of punting this coatributian has 
me: fro.m a generous g^aat from the laiiaa Coandl 
Agrlchtora: R«tar:h, Xew Delhi. of 
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BEE RESEARCH STATIONS FOR INDIA 

A. S. SRIVASTAVA and M. SREENIVA3AYA 


I T is customary to describo the fabulous 
prosperity of a country as the land 
flowing with miik and honey, which are 
universally recognised as the two essen- 
tial dietetic ingredients of every well-fed 
people. The extent of their production and 
consumption may be taken as a measure of 
a nation’s well-being. History records that 
India was once such a happy country : to- 
day the conditions as regards the supply 
of miik and honey are desperate and it is 
only the few^ rich and wealthy that can 
afford these luxuries. To tire average 
American, the Scandinavian and the pre- 
war European, honey is an easily available 
article of diet. During World War IL 
Americans were encouraged to produce 
and consume more and more of honey in 
place of sugar which was strictly rationed ; 
the wax which was a bye-product of the 
expanding industry found extensive em- 
ployment for securing the water pro of ness 
and corrosion resistance of certain parts of 
ships, aeroplanes and other imple- 
ments of war. Statistical data have shown 
that longevity of men is largely determined 
by the amount of hone 3 '" consumed by 
them. It is a matter of common experience 
that the queen can be rear*ed from a 
worker’s larva by feeding it with diluted 
honey (royal Jelly). 

Bees play yet another useful rule as 
pollinators. Apiaries in many parts of 
U.S.A. are, in fact, carried from orchard 
to orchard during the blossoming period 
with the active co-operation of the grow ers. 
who are often willing to defray the ex- 
penses of transportation. Recent work in 
Russia indicates that honey produced from 
bees fed on various drugs have heen found 
to possess specific therapeutic proper res. 

What are then the basic x'equirements 
for building up a prosperous bee industry ? 
How is it possible to produce more honey 
per hive ? These are some of the natural 
queries that arise in our minds. Honey 
yields are principally influenced by the 
population of a colony. For instance, hives 
containing population at its highest yield 
not only more honey per hive hot also per 
bee than hives with small population. In 
other words, colony population is a very 
important factor. The colony population 
on the other hand depends on the number 


of brood reared or eggs laid. The numbei 
of broods are governed by the quality of 
the Queen. A good queen lays about 
i 500 e<^gs per day- The number of eggs laid 
by a queen increases with increase of 
colonv population, comb space and abun- 
dance' of supply of pollen and honey. It 
has been found by practice that more honey 
can be produced only in large colony as 
majority of the bees are free tor field 
work : whereas in a small colony most of 
the bees are engaged in rearing of the 
broods. In addition to all these factors, 
there should be also an abundance of natural 
resources in the form of nectar-bearing 
plants. 

.n India the methods for honey produc- 
tion at the moment are disorganised, un- 
scientific, crude and uncertain and there is 
practically no large-scale industry for the 
production of honey. Most of the honey in 
the Indian market is derived from the wild 
beehives by certain professional tribes 
whose traditional and intimate knowledge of 
the bee and its habitat may be worth acquir- 
ing. These sources are naturally fortuitous 
and undependable. Methods, of extraction 
and preservation are crude and unscientific 
while the trade is in the hands of unscru- 
pulous profiteers. Due to its high price, 
adulteration with sugar syrup and molasses 
is frequent. 

There are, however, great possibilities of 
organizing the production of honey on 
scientiflc lines with a view to not only 
secure steady supplies, but also to increase 
the production of honey. Our blossoming 
forests and agricultural and horticultural 
nelds offer a rich environment for the 
culture of honey bees. The seasonal condi- 
tions in India are more propitious than 
what they obtain in other parts of the 
world. 

Apiaries require a good location. As a 
rule th3y should be situated in well- 
drained areas of countryside within a 
range of nectar-bearing vegetation. Dur- 
ing most of the day under all weather 
condiiions they should receive ample sun- 
light and at the same time they should be 
screened against winds by groves or trees, 
which may also help the bees to fly higher 
and thus reduce the danger or nuisance to 
the farmers working on the neighbouring 
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fields. ^ A natural or art;:;e;al sure'.-.- c; 
■water is very necessarv 'o fa^- 

the apiaries for the bee^^ •."T.' 

set on the bank of a rive- =n *-’C 
blossoming orehards or asA--uku--V'’ ’ ■ 
partially surrounded bv -'■■-•e-- 3 

sun during morning time, can 
to occupy an ideal location. 

Bearing th.e33 fundamentals of pran.ijal 
bee-keeping in mind one can easily move 
ahead in establishing bee research stati er.s 
in order to further the research v.'crk and 
disseminate this knowledge amons the 
masses. The most spectacular advances in 
the science and technology of honey pro- 
duction have been made recentlv in U.S.A. 
A deep and earnest studv of the methods 
of research by which American sciem.:s"t 5 
improved their industry and steoDed uo its 
production, will be of inestimable vaiu 3 in 
organising our methods of honey produc- 
tion in India. Some of the fundamental 
discoveries W’hich led to the production of 
higher yields of honey and *to the main- 
tenance of .the health and vigour of the 
bees are listed : 

1. - Species of blossoms in relation to the 
quality, flavour and nutritive value of 
honey ; 

2. Ecological and other environmental 
factors in relation to honey production : 

3. Study of the nutritional requirements 
of the queen bee and the workers. 

4. Two queen or multiple queen colony 
system ; 

5. Artificial insemination apparatus : 

6. Disease control. 

So far no systematic work has been 
carried out on Indian bees. The produc- 
tion of honey could be substantially step- 
ped up by organizing research and the 
following represents a scheme through 
which a prosperous industry may be built 
upon a sound scientific foundation. 

1. Study of the races of the bees of 
India — 

(a) Taxonomic ; (b) Physiological. 

2. Improvements in the yield of honey 
from a few of the promising races. 
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1. D:‘vr.m.:t o: tna noney proauc- 

.nr prt-int.... tf cc.'tu.n ecc.ogica- make-ups 

in cm tntinm: vrhich has such a 

great vr.:;:v :: :'::r.it:c compositions and 
ci:mot-s thoru rheu'd be a. least five bee 
re.o:-a:uh fmo-cns. One of them should be 
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as :bc Cen:r.h Ee-t- Station and four others 
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Ecrtbcrr. Smnruyrn, Eortern and Western 
bee re.::ni.l smuonu The Central Bee 
iCtat-.^n tutn'. tc ce etruippea "with axl 
the mrdern .r^.pment. a good library and 
with adcr-ate c :nf is :ing of a Direcior, 

a Eicchim.st. an insect Physiologist, a 
Botan.it .■Systrmatrft . a Plan: Pathologist, 

Entcmciocists. two Insectiary Assistants, 
tw'o iaberatory technicians, four heidmen, 
one stenotypis: and one librarian. Each 
of the four regional stations should include 
a s:a:f cf a Apicuiturist. a Biochemist, a 
Botanist, an Entomoieg-sn two research 
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NEW ANNUAL REVIEWS 


T he organization of four new Annual 
Reviews to be published under the 
auspices of Annual Reviews, Inc., is 
announced. The first volume of each 
is to appear in 1950. The preliminary 
organization is now complete and meetings 
of the Editorial Committees are to be held 
in the immediate future. 

(a) Annual Review of Medicine — Editor: 
W. C. Catting, Stanford University. 
Associate Editor: H. W. Newman, Stanford 
University. Editorial Committee: A. 
Blalock, The Johns Hopkins Hospital; 
J. S.L. Browne, Royal Victoria Hospital, 
Montreal; A. M. Butler, Harvard Medical 
School; E. MacKay, The Scripps Metabolic 
Clinic, San Diego; S. C. Madden, Emory 
University. 

(b) Annual Review of Physical Chemistry 
— Editor: G. K. Rollefson, University 
of California. Associate Editor: n. E. 
Powell, University of California. Editorial 
Commitee: H. Eyring, University of Utah; 
G. Glockler, State University of Iowa; 
W. F. Libby, University of Chicago; J. W. 
Williams, University of Wisconsin; E. B. 
Wilson, Jr., Harvard University. 

(c) Annual Review of Plant Physiology — 
Editor: D. I. Arnon, University of Cali- 
fornia. Editorial Committee: U.R. Goddard, 
University of Pennsylvania; P.J. Kramer, 
Duke University; A. E. iVlurneek, University 
of Missouri; M. W. Parker, Bureau of Plant 
Industry, USDA; K. V. Thimann, Harvard 
University. 

(d) Annual Review of Psychology — Editor: 
C. P. Stone, Stanford University. As- 
sociate Editor: D. W. Taylor. Editorial 
Committee: J. E. Anderson, Institute of 
Child Welfare, University of Minnesota; 
J. G. Darley, University of Minnesota; 
C. H. Graham, Columbia University; C. I. 


SIR C. V. 

S IR C. V. Raman, the celebrated physicist, 
who has returned to India after visiting 
Europe and the U. S.A. was invited to 
attend an ''International colloquium” at 
Bordeaux organised by the "Central 
National de la Recherche Scientifique ” to 
celebrate the 20 th anniversary of the 
discovery of the Raman Effect. His 
personal contribution at the colloquium 
was two reports, one on the scattering of 


Hovland, Yale University; J. G. Miller, 
University of Chicago. 

The Editorial Committees of each of the 
Reviews meet annually to select the topics 
and authors of succeeding volumes. 

It is intended that in the new Reviews 
the editorial policies which govern the 
Annual Review of Biochemistry, the 
Annual Review of Physiology, and the 
Annual Review of Microbiology will 
obtain. The subject-matter of ea:h 
annual volume will consist of critical 
appraisals of the research proceeding in 
the major divisions of the field. Subjects 
of greatest activity will be reviewed 
annually, while those of lesser activity, 
together with any topics which encompass 
small divisions of the held, will be review- 
ed biennially. The international character 
of the existing Reviews will be extended 
into the new Reviews. It is anticipated 
that the fifteen or twenty authors selected 
for each volume will be drawn from various 
parts of the world in which outstanding 
research in the subject in question Is 
proceeding. 

Annual Reviews, Inc., is a nonprofit 
corporation which was first constituted in 
1932 to publish the Annual Review 
of Biochemistry. Since then it has initiated 
the Annual Review of Physiology fjoi^tly 
with the American Physiological Society) 
and the Annual Review of Microbiology, 
The members and Directors of Annual 
Reviews, Inc., consist of H. J. Almquist, 
F. E. Booth Company, Inc., Emeryville, 
California; H. A. Barker, University of 
California; H. J. Deuel, Jr., University of 
Southerm California; J. F. Fulton, Yale 
University; D. R. Hoagland, University of 
California; J. Murray Luck, Stanford 
University and H. A. Spoehr, Carnegie 
Institution of Washington, Stanford, Cali- 
fornia. 


RAMAN 

light and the other on the dynamic re- 
flections of X-rays. He also attended 
another international conference at the 
University of Paris convened to discuss the 
electronic theory of molecule formation 
and of the solid state. 

Sir C. V. Raman also visited Belgium, 
the U.K. and the U.S.A. He was warmly 
received and was a guest of honour at 
meetings of learned Societies where he 
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addressed scientific gatherings, visited 
important centres of research' renewed 
nis ^ personal contacts, and d.s cussed 
subjects of comnion interest with su;h 
eminent scientists as Prof. Devaux. Sir 
Charles Darwin and Prof Chu-''^'-^ 
Mennebeck. 

At Washington he visited the depart- 
ments of lire National Bureau of Stand- 
ards and mat several heads of the Bureau. 
He actively particioated at the General 
Assembly of the International Union of 
Crystallography at Harvard University 
and gave a lecture on the theory- of the 
vibration spectra of crystals. 

In New York he met Dr. Winston E. Kock 
and witnessed several experiments such 
as ‘^focussing of short electric waves by 


metallic lens '3 5.. ;:m. 3 ri 5 tr.a!ion of tne 
••tns.bie speec.n apparatus*” developed by 
the Bei: Te evhone Company and also ihe 
.New :nv.-n:.on the tranhstjr intended 
to repiate th? th -rmionic va.ves in. wireless. 
Hr a'.iosrui.ed thr ctlleciiDns o: crystalline 
m.nerals in :ne .American Iduseum of 
Natural H^-tcry and saw the remarkable 
e-icjts exnic.'&i by the i amines cent 
rnini-rali at Fr'ankl..n and r'»ew Jqtsqy. The 
itinerary inclui-ru a visit to lha Brooklyn 
Ptlvtecin.c In^tmute where he met Prof. 
Hermann Mark and Prof. Fanktchen 

During h-s stay .n the U.S.A,. Sir C. V. 
Raman ccnirioutei a monograph on 
** Diamond'* for pubiication in the En23^- 
clopedia cf Commercial Technology pub- 
lisned oy Inter-S.;:ence Publishers. 


MODERN TRENDS IN SYSTEMATICS* 


OYSTEMATICS is that ground- discipline 
^ of Biology which concerns itself hrstly. 
with the orderly” arrangement of the living 
world into a convenient and, as far as 
possible, natural s^^stem of hierarchical 
categories such as orders, families, genera, 
and so forth. ; secondl^n with the distin- 
guishing of one form or species from 
another, in the gamut of millions of 
species, both living and extinct : and 
thirdly, with the elucidation of the mecha- 
nisms by which these distinctions arise in 
nature. Systematics is sometimes also 
called ^ Taxonomy a term which merely 
means the disposition of things in a 
rational and lawful manner. 

It was recognized earl^^ in the histoiw of 
science that the lowest easily recognizable 
systematic unit is the species. And the 
problem that framed itself in the minds of 
scientists was how to name these millions 
©f living species so as to avoid confusion 
when mentioning one or the other. This 
knotty problem was solved in the 
middle of the 18th century through the 
genius of the Swedish botanist, Carl 
Linnaeus, who invented the ‘ binominal ' 
system of nomenclature. According to it. 
each species is written with two names — 
the first the generic, and the second the 
specific— in much the same way as our own 
surnames and ‘ Christian ’ names respec- 
tively, with this important difference that 
our names refer to individuals and not to 
the species. Thus, the tiger is named 
Felis tigris, the leopard Felis pardus. and 


the jungle cat Felis chius — Felis being the 
generic nimc for all these members of the 
cat-family Felidae. «%Ian"s name is Homo 
sipiens. By internat.ona! agreement, the 
following procedures rlni universa! accep- 
tance : (ij 'Ahthin the same genus, one 
specific name can be employ’ ed for one 
species only, the name proposed earliest 
being the one accepted (rule of priority), 
so that one specific name can refer to one 
species and one onI\v fiii The 19th edition 
of Linnaeus's Sysrsma Xaturae, published 
In 1758. IS taken as the starting point for 
names of animals, liii) The specific and 
generic names are latinised, and are written 
in the Roman script. 

Later, when it was found that • species ’ 
are no: dxed but evolving, and that it is 
possible to recognize systematic units lower 
tnan the species, systematics was gradually 
transformed from a static into a dynamic 
discipline. The present Address deals 
prlncipalh’ with the modern dynamic 
trends of development during the last 30 
years. The chief achievements of this 
period consist briefly of the following ; 
Firstly, a large n^umber of intraspecific 
sj'stematic categories have been recognized, 
such as subspecies, races, forms, varieties, 
pure lines, and so forth. Secondly, it is 
now clear that species are generally made 
up of a number of these lower groups or 

* Abstract cl the Presidential Address deli- 
vered by Ma^or Dr. M, L. Rocnwal, te the 
Section of Zoology & Entcmology, ' Indian 
Scie.ice Congress, Allahabad, January 1949, 
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complexes (form-groups, race-groups, etc.). 
Thirdly, modern systematics now plays a 
most significant role in the study of the 
mechanisms of ‘ speciation by which 
term we mean those phenomena which are 
concerned in the origin of new species and 
subspecies. Among the most important of 
these mechanisms is the recently found 
statistical effect of population size on the 
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intensity of speciation. Thus, it has been 
shown that new species will arise most 
rapidly in a population which is of inter- 
mediate size and is divided into a number 
of smaller, partially isolated population- 
groups. Lastly, the great practical im- 
portance of systematics is discussed, and 
some suggestions are made for the future 
development of that discipline. 


MATHEMATICAL PRDCSDURS 

'y'HE Presidential Address is an exposition 
^ of the basic elementary mathematical 
principles underlying the theory and appli- 
cation of statistical methods. 

Experiments in any held of human acti- 
vity yield values of a number of variables — 
Xj, X-, . . x^. In a k-dimensional Euclidean 
space the results of observation can be 
denoted by a finite number of points. The 
totality of all possible observations will give 
an infinite set of points. This infinite 
set is unknown and statistical theory aims 
at the study of this set— the unknown 
population through the observed finite sub- 
set which is ordinarily called the sample. 

A mathematical approach to this study is 
to assume the existence of a distribution 
function. The parameters of this function 
will epitomise all relevant characteristics 
of the population estimates of these para- 
meters can be calculated as functions of 
the observed set and the behaviour of these 
estimates in the long run of experimental 
evidence can be studied with the help of 
their sampling distributions. 


IH STATISTICAL THEORY^' 

In this connection, two remarkable re- 
sults — the Law" of Large Numbers and the 
Central Limit Theorem — which are the 
outcome of extremely delicate mathemati- 
cal reasoning, have given elegance and 
wide applicability to statistical technique. 
The Central Limit Theorem gives the 
Gaussian Normal Error Law as the domi- 
nant term in the distribution of any 
statistic when the number of observations 
is large. 

The approach to normality of a large 
class of distribution functions has made 
the theory of quadratic forms and matrix 
algebra very important in statistical 
analysis. Further, the theory of approxi- 
mation in the sense of Least Squares and 
the corresponding geometrical symbolism 
are also indispensable to the statistician. 


* Abstract of the Presidential Address 
delivered by Prof. U. S. Nair, to the 
Statistical Section of the Indian Science Con- 
gress, Allahabad, January 1949. 


IMPROVEMENT OF AGRICULTURAL STATISTICS 


N ecessity for improvement in the methods 
of collection of data on agriculture, parti- 
cularly on yield o: principal crops, existed from 
along time in India. Lack of accurate figures 
has made it difficult to judge the degree of 
success of several development schemes, parti- 
cularly schemes connected with ‘Grow More 
Food*. 

The fact that Random Sampling method is 
reliable for collection of accurate data was 


known from a long time and its practicability 
has now been recognised by the Advisory 
Board of the Indian Council of Agricultural 
Research. 

At the suggestion of the Advisory Board, 
all Provinces of India will take up this method. 
The main objects will be to estimate the yield 
per acre for the Provinces as a •whole and to 
fix the district normal yields for important 
crops. 
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ON THE COMPLETELY UNBIASSED 
. CHARACTER OF TESTS OF 
INDEPENDENCE IN MULTIVARIATE 
NORMAL SYSTEMS 

To prove the unbiassed character of likelihood 
ratio tests like the test of significance of the 
multiple correlation coefficient or Hotelling’s 
T“ test, Daly (1940) used the non-null 
frequency distributions of these test criteria. 
This leads to obvious difficulties when tackling 
the general regression problem and the test 
of independence of several sets of variates, 
and Daly (1940) has shown only their locally 
unbiassed character. 

This paper demonstrates an approach which 
does not require an explicit knowledge of the 
frequency distribution of the test criteria, and 
it has been possible to prove that the likeli" 
hood ratio test for the general regression 
problem and the Wilk’s criterion for indepen- 
dence of sets of variates, are completely 
unbiassed. 

As the simplest demonstration of the pro- 
cedure which is applicable generally, consider 
the f-test for the significance of the. mean of a 


normal population. Let the frequency function 
of a sample of size n be 


n i / s •> 


(277V) 2 e 2Vtei 


n dxi. 


The region W—w complementary to the critical 
region w for testing the hypothesis, m=0 
is given by 

ic- < K- 

where K- is a positive constant depending on 
the size of the critical region and 

nx —Sxi 

i 

X- —S (Xi — x)-. 

i 

We write 

I (771)= f [_/ ^ d (x ) 

0 —ICX 

where 

f ix^) d (x-) 

is the frequency function of x- which is dis- 
tributed independently of x. To show that the 
test is completely unbiassed is equivalent to 
showing that 

I (m) <I (0) 

WehavQ 


^2 

I;./ + 

0 

-r 2^ }mx>) 4 (x-) 

i^^^hich is positive or negative according as m 
's negative or positive. Therefore 
I(m) <I (0). 

The completely unbiassed character of the 
S--test (Tangt 1938), by stating the problem 
in its canonical form and following the above 
method of argument^ can easily be shown to 
'ollow from the complete unbiassedness of the 
'•“test just proved. This chain of reasoning 
lan be followed up to show the completely 
mbiassed character of the likelihood ratio 
est for the general regression problem and 
hen further of the Wilk’s criterion. 

Detailed proofs will be published elsewhere. 

ndian Council of Agric. R. D. Narain« 

Reiearch, 

'Tew Delhi, 

'yecemher 28, 1948. 


Daly, J. F., “On the unbiassed character of 
ikelihood ratio tests forindependence in normal systems,” 
tnns. Math. Stats. ^ 1940, 11, 1. Tang, P. C., “The 
>ower function of analysis of variance tests with tables 
nd illustrations of their use,” 1938, 2, 126. 


NEW BAND SYSTEMS OF THE TlCl 
MOLECULE 

IxciTiNG the vapour of thallium chloride in a 
ligh frequency discharge through a conti- 
Luously evacuated pyrex tube, two new 
ystems of bands, one between A 4300— -A 4150 
nd the other between X 4150—X3800 have been 
btained in addition to the band system around 
3200 analysed by Howell and Coulson.* The 
aore refrangible system consists of about 75 
lands in all which are degraded in either 
[irection, while a few of them are headless 
,nd diffuse. The other system consists of 
bout 18 bands which are mostly degraded 
awards the red, though a few of them are 
iolet-degraded. The vibrational analyses of 
hese two systems have shown that the lower 
tate, which is found to be common to both of 
hem, is the upper state of the ultraviolet 
ystem ^1— established by Howell and 
:oulson. Predissociation similar to that found 
a the upper state of the ultraviolet system, is 
bserved in the lower state of both the systems 
tv"- 5, The following vibrational constants 
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have been determined for the more refrangi- 
ble system. 


1^6 = 24683-3 


= 101-3 a;/ -=206-5 

Xe^G ^ 0-1 Xo"o)g"^ 6-5 

The locus of intense bands in this system falls 
on a Condon parabola which is to be expected 
with such relative values of w as occur here. 
The following constants are suggested for the 
other system. 


j^o.o ~ 24040 - 100 to/ ~ 203 

The chlorine isotope effect observed in the 
system supports the vibrational analysis. 

The close proximity of these two systems 
suggests that the upper levels may form an 
electronic doublet. 

Details will be published elsewhere. 

Andhra University, P. Tiruvenganna Rao. 
Waltair, 

January 2, 1949. 


Howell and Coulson, Roy. Soc., 1938 

166, 238. 


THE EMISSION SPECTRUM OF 
BISMUTH IODIDE 

A NEW BAND system between X59D0~A 5650, 
attributed to the diatomic mDlecuIe, Bil, is 
recorded in emission in a high frequency dis- 
charge, in addition to the band system with 
origin at v = 23388-9 cm.~\ reported by Mor- 
gan.* Vibrational analysis of this system has 
led to the determination of the following 
vibrational constants. 

17216*0 wa' =195-0 = 167-9 

Xg Wfl' = 1-0 0-3 

By analogy, this system may correspond to the 
low frequency system observed in the other 
bismuth halides. 

Details will be published shortly. 

Andhra University, P. Tiruvenganna Rao. 
Waltair, 

January 19, 1949. 


* Morgan, Rhy. Rev., 1936, 49, 4-7. 


PLEOCHROIC HALO FROM THE 
CHOTA NAGPUR GRANITE 

While consulting literature regarding the 
occurrences of pleochroic haloes in minerals , 
the description of a pleochroic halo mentioned 
by Dr. L. A. N. lyer^ in granite from Chota 
Nagpur was noticed. He records, “ In one of 
the crystals of biotite in the granite from 
south of Jatiba, a good pleochroic halo is pre- 
sent with a dark red grain in the centre, which 
Is presumably zircon. It shows an inner lighter 
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ring and an outer darker ring.’* He then cites 
the measurements by Joly^ and says, “ The 
radius of these haloes vary only between 
0-0152 mm. and 0-0160 mm., in Europe in rocks 
of pre-Cambrian age ; whereas the halo above 
referred to in the Chota Nagpur granite has a 
radius of 0-030 mm., nearly double that of 
those recorded in European rocks.” He has 
explained that it would be a thorium halo. 

Referring to Joly’s paper^ we find that the 
dimensions of haloes which he has attempted 
to compare with progressive geological aging 
is that of the primary uranium haloes. These 
correspond to alpha-particles which exhibit 
maximum of ionisation in air at a distance of 
2-2 cn. This primary uranium halo represents 
the earliest stage in the development of pleo- 
chroic haloes.^ In fully developed normal 
haloes where we find a series of concentric 
rings, the oitermost radium in the case of the 
uraniun ha oes corresponds to the alpha- 
particles from RaC. The measut-ements on 
this as given by Joly in his paper gives an 
average of 0*032 mm. The rings formed as a 
result of the disintegration series of the tho- 
rium family give measurements in tiotite' as 
0*041 mm. ; 0*028 mm. ; 0*011 mm., etc. 

From the description and the microphoto- 
graph of the haio in the Chota Nagpur rock, it 
appears that it is a normal halo of the uranium 
series and that the outermost ring as is to be 
expected corresponds to the range of alpha- 
particles from RiCanl hence measures about 
0*030 mm. as recorded by Dr. Iyer. The simple 
explanation that it represents RaC of the 
uranium series fully satisfies the measure- 
ments. 

Geology Department, M. S. Doraiswami. 
Andhra University, 

Waltair, 

January 11, 1949. 


1. Rec. GS./., 1931, 65, 500. 2. Prac. Roy, Soc,^ 
Ser. A. 102, 632, et seq, 3. Ibid,, p. 694. 4. Phil. 
Trans, Roy, Soc., A, 217, 51 et seq. 


BEREKS’ COMPENSATOR 

There is an impression that, if the tables 
supplied by the makers of the Bereks' com- 
pensator is lost, the compensator cannot be used. 
Rogers and Kerr^ remark, ^‘the value is inserted 
in a simple formula supplied by the makers of 
the instrument. Solution of the formula gives 
the correct retardation for the mineral grain.” 
This might be interpreted to mean that the 
formula is that of the makers, and that thor«- 


fore the tables supplied by them are necessary 
for its use. This is not so. The formula given 
by the makers is— 

Logr = C 4-logf(i). 

This is a method of solving by logarithms 
the well-known formula for retardation; /* = 
C X f(i) or R = K X D (given by Johannsen 
for the use of the Babinet compensator) - where 
P or R ~ retardation of the mineral to be 
determined, C or K=the constant of the Bereks’ 
compensator determined on any microscope, 
and .f (i) or D, the reading of the drum of the 
compensator for any mineral, whose birefrin- 
gence is to be determined. 

Jf the tables are lost, the procedure is 
The Bereks’ compensator is calibrated for 
white light by reading the divisions on the 
drum from the first order violet on the one 
side of the black cross to the first order violet 
on the other side. Say the readings are 44 • 2 and 
15-1. Then 44-2 minus 15-1 divided by two — 
14-55 = A =550 fx/j, (the wavelength of white 

light). Therefore the constant C or K 

14-oj 


The mineral (say hypersthene) is then placed 
on the stage and turned 45° from the position 
of extinction with its C-crystallogi aphic axis 
i.r to the long direction of the compensator, 
and the drum read from the dark bar of 
compensation on the one side to the dark bar 
on the other. Say the readings are 54-7 
and 4-8. Therefore f (z) or D = 54-7 minus 4-8 
divided by two = 24-95. Applying the general 
formula for retardation, Retardation of 
hypersthene Por R = C or K X f (i) or D ^ 



X 24*95, and solving by logarithms, 


logP or R = log 550 + log 24*95 — log 14-55, 
using Clarkes’ tables, P or R = 943*2 fifi. 


Birefringence (n^-rii) = where R= retarda- 


tion and M = thickness of the section.^ The 
thickness of hypersthene is measured by a 
micrometer serew. In this case it is *06 mm., 
which is expressed in fijj. = 60000. Therefore 

. 943*24'a 

birefringence of hypersthene is *0157. 

(The microscope used in this case is Leitz 
313769 with objective and ocular Pi 5x ). 
Central College, P. R. J. Naidu. 

Mysore University, 

February 10, 1949. 


1. Rogers, A. F. and Kerr, P. F., Optical Mineralo^yy 
1942, p. 77. 2. Johansen, A., Manual of Petroy;mphic 
Methods^ 1918, p. 375. 3. Op,eit,^ p. 370. 
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ELECTROLYTIC PREPARATION favourably with thr ••.hatit* pr« liurwl |»y t Vr.u y** 

OF AZO-DYES-II prepami in tha a ;u il w ly. 

A. Effect on Dye Yield of Duration of B. Preparation of Con -.o Pe l 

Electrolysis 'riio study of di* a/, !'-dy t*: a fA«d>»!d i!iU • 

The mechanism of the formation of azo-dyes rast. In tho tir.;! piano, t is; ‘u oiio ut u v- h m I - 
at th3 anode in an electrolytic cell was dis- od i)y Coiu’o Ihsl, ionns Ui ‘C t.iua *r«'i .1!'. w 11 

cussed in an earlier coinmiiiucation J It vva-; known Kftuip ot dycsiu;! ; kutovoa. !h * >;ni tu 

observed that hydro::yl io;i dischar.c'e at the cott{)ii <lyes. <)n . -u-eou it of th or oh;ia, . 

anode islik: 3 ]y to interfere wit’i the disehnv^.t ' dnct^ p.ood, ta‘ 1 shatU*;; <?n n \ d.ur v. p ;» nt 
of nitrite ions, so that ihc ch.ances of tli ‘ atni n^ the aid tif nuinktiU:;. SfeM!,dlv. H i . e -n i iP v 
getting diazotised with 11)0*.’^ currtuit eiri;*i(*n.*y not .-ai (sny t > pr 'p ir * tii *. • d;..r . . i! i i p «' • 

were remote. If this were triuy a good d mI ol pareinoao as ) tlye*.-:. moo .in j i ti .t. *:i 

nitrile would be left unrcncLed at the end tif a sail m (i.o. tli r/. Uiaati m of hu ii la * a Ui *.m 

run during which only the theoretical tpiantity groipis) of the iHauadiae ha . ■ i dnh a i, aa i 
of current had been pa.sscd. A higher yiid.l of tluai, the vehudlv of ha* ‘-on Pi j ; -hiw* d r.’.at 
the dye should therefore he obtained if the to a very g.re it ext*, n'. waai ‘a* mI the tan 
current were passed for mare tlian the theo- diar.otjsetl g.roup . ha:, laaiph'd. 
retical period of tiiiie. This was found to he llroekman and thairni {/mc. v, hn ha\f 

so. The electrolysis was carried out under studied the forinah m <*f hM.ig i IP* I hi the 
the same conditions as before, but the cuna*nl elet'lroly lii* eell, report :ui a idUoaia; ^ m a- 
was passed for thrice the liint^ theoretie.'illy pliealion. After eleeirolaaa: tJr*p{. p* !• mu 
required, at a current density off) amps./duu'-' ponents in llu* majiuer alrra ly i ‘:iri i. t ,a a 
The yield of dye was fouml to be belter, an<l jilalinuin anode, they xtale :ha! m !> a i m| th - 
there was no deterioration either in the colour anticipated C’ong.o Ued, a d> e uf the ;;tru t.ua- 
of the dye or in the shade produceil by it on 
silk. Yield of dye: 2-4 gm. or 4d',o of the 
theoretical. 

, It is interesting to mention at this point tlu\t 
Brockman and GriOin" report a sinuhu' ol.)s'er- 
vation in connection with the eleclrolytic \ 

preparation of another dyiy Orange II. On Sigx.i 

investigation, qualitative agrvHuuent witli their war, formed thron :h the parted di i.-mI r ate ‘U 
observation was noticed, but a.s with Koc'celin, of the sodium napldluonal * :uHi cntjphm! wdh 
it was nOu possible to secure the same yield of unre.ieted uapfdhmnat.** ; Onngii |{m I inam: 
dye that they claim. obtained only i n miuiu e am »md .. ‘rieyv tluH*-. 

A mixture of sulphanilic aeid (2-.^) g.), ^*^^*^* (amtiadud- the eiaun m id * by LMli gUed 

|?«naphthol (1'8 g.), .sodium hyclroxidc; (O-B g. ), Gomio Hed emdd hr gtu !»y ebn tudyUe 
and sodium nitrite (1*0 g. in 150 cc. ofwatcu*), nuu-hods*. 

were electrolysed for the theoretical length of B'hi.s pt'uhhuu was i* umiil u*ett wartfi lu ly, 
time. The current density employed wa.s 5 t!u‘ pradiral valm* uf a gHod ni ih *i| nf 

amps. /dm. “ After the electrolysis, the dy<‘ g(‘tting direct cotton dye:; by elrefrMivtje 
was precipitated as the barium salt by the tneihods aireatly outlineil ca?Hiot hf* im.irr 
addition of barium chloride solution, lUtered, ckstimatetl. 

washed and dried. Yield of dye: (Ba salt) Since the most import mt asp *ct uf ili ,* pruh . 
1-55 g. or 31 % of the theoretical. ' tetr.c/.oti nti m of Ine*. a 

Brockman and Grillin claim to have obtained coupling, conpHim^nt tluit i:: uahl: dv in mterfnr 
this dye in 46-8% yield, and better still, i.c., with this .step in tin* forma! ion of tie* dye had 
67-7 % when twice the theoretical amount of clu.;(*sl amdugme Ir .• Mdium 

current had been passed. naphthionale is tlir sodimu .'adt uf Nevd* 

This claim could net be verified. On passing Winther .s acid ( 1 , 4-napht!jo{ .snlpiiono* acid i . 
the current for three times the theoretical ■^’hore is no risk of in! ‘rfc rmu* * fruiii the 
length of time, other conditions remainingtho coupling compoiruti !c> the ttrrazoti.x.iioni «if 
same, the yield of dye improved but amounted henzidine, if this acid with usisl. smer tlirre 

only to 2*77 gm. of the barium salt, or 55 *4% no amino groups in it. 
of the theoretical yield. . KxpF.aiivir.NTAi. 

The dye had a good red colour, and the colour The cell employed for the electrolysis ha.x 
Ph silk was quite pleasing and compared very been already de.scribedd Neude-Winlher‘s iitud 


Nil.. 
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(2-8 g.), benzidinec (1*15 g.), sodium hydroxide 
(0*5 g.), and sodium nitrite (0.9 g. in 150 c.c. of 
water , were electrolysed at a current density 
of 5 amps. /dm. 2 The anolyte did not develop 
any colour, ev3n when the temperature was 
raised to 65°-70® C. A purple colour developed, 
however, when the run was repeated after 
adding twice the amount of sodium hydroxide 
(1*0 gm.). After the current was passed for 
the theoretical time, the anolyte was cooled 
and filtered in order to remove the unreacted 
benzidine. The filtrate was saturated with 
sodium chloride, and the dye separated as a 
docculent precipitate. This was filtered ai the 
pump, redissolved in a small quantity of water 
(50 c.c.) and salted out carefully, with good 
stirring, till the separation of the dye appeared 
to be complete. This procedure 'was follwed 
in order to remove a small proportion of the 
sodium salt of Nevile-Winther's add which 
was also precipitated in the first stage. The 
precipitated dye was then filtered at the 
pump, sucked as dry as possible, dried in the 
air-oven and weighed. 

Yield : 1*10 gm. or 25-7% of the theoretical. 
This dye gave a lilac shade on cotton dyed 
from a slightly alkaline bath. 

It was felt that Congo Red could be obtained 
by employing the same conditions. The inter- 
fering reaction of sodium naphthionate could 
not of course be entirely suppressed ; but 
some Congo Red was likely to be formed at the 
same time. This expectation was realised. 
The experiment was carried out with sodium 
naphthionate (3*06 g.), benzidine, (1-15 g.), 
sodium nitrite (0-87 g.', and sodium hydroxide 
(1*00 g. in 150 c.c. of water). The conditions of 
electrolysis were the same as those already 
described for the previous preparation. The 
temperature was C. At the end of the 

run, the red coloured anolyte was cooled and 
filtered. The filtrate was boiled with 5 gm. 
of freshly ignited magnesium oxide for 20 
minutes, cooled and filtered. The filtrate had 
a dark red colour, and on evaporation gave a 
reddish black powder which was very hygro- 
scopic. This powder dissolved in water to give 
a red solution, which on treatment with dilute 
sulphuric acid turned purple, and a precipitate 
slowly formed. Filter-paper dipped in this 
solution turned red in colour, which became 
purple when touched with a drop of dilute sul- 
phuric acid. This colour was entirely’' different 
from that given by Congo Red test paper. 
Evidently this powder was the dye reported by 
Brockman and Griffin, namely, 1-amino-l', 2- 
azo naphthalene disulphonic acid-4,4', 


The residue was a chalky red powder. This 
was boiled with a small quantit y of strong 
sodium carbonate solution in order to bring 
into solution any Congo Red that might be 
present as the magnesium compound. The 
reaction appeared to be very slow and only 
partial. The sodium carbonate solution was 
therefore removed and the residua transferred 
to a small beaker and treated with sufficient 
hydrochloric acid to neutralise the magnesium 
oxide completely. A very dark blue, almost 
black precipitate immediately formed. This 
was rapidly filtered at the pump, transferred 
to a beaker again and treated with a slight 
excess of sodium carbonate solution. A red 
coloured solution was obtained from which a 
dark red precipitate was formed on saturating 
with sodium chloride. This was filtered, suck- 
ed as dry as possible and then dried in the 
air-oven. A dark red powder which dissolved 
readily in water to give a brownish red solu- 
tion was got. Filter-paper dipped in this 
solution had a bright red colour and turned 
blue whe.i touched with, a drop of dilute 
sulphuric acid. Colton dyed from a slightly 
alkaline bath with this dye had a bright red 
colour, while silk and wool took on a brownish 
red shade. Yield of dye: 0*6 gm. or 14% of 
the theoretical. This dye is Congo Red, more 
or less pure. 

This figure provides an interesting contrast 
to the yield when Nevile-Winther's acid was 
employed as the coupling component, and 
enables a rough idea to be gained of the extent 
to which the diazotisation of sodium naphthio- 
nate proceeds sida by side with the tetrazotisa- 
tion of benzidine. 

It was not possible to improve the yield of 
dye by altering the conditions. An increase in 
the amount of alkali merely reduced the yield 
and no dye at all was formed in an excessively 
alkaline anolyte. Factors such as current 
density and temperature had no infiuence on 
the course of the reaction. 

This method of preparing benzidine dyes is 
therefore restricted to such types where the 
coupling component has no diazotisable amino 
groups. 

Presidency College, V. V. Raman. 

Madras, M. V. Sitaraman. 

November 1, 1948. 


1. Sitaraman, M. V., and Raman, V. V., Curr. Scz.^ 
194-8, 17, 234. 2. Brackmaa and Griffin, Trans. Amer. 

Electrochem, Soc.^ 1939, 75, 216. 3. Elektrochem., 

1904, 10, 237. 
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A PRELIMINARY NOTE ON DISEASES 
OF GRAM 


This preliminary note deals with aspects of 
mineral nutrition of gram. From an examina- 
tion of the gram plants of the Indian Agri- 
cultural Research Institute Farm in 1946-47 
it was found that the diseased plants exhibited 
the following symptoms: (1) Top Yellowing, 

(2) Bottom Yellowing, (3) Yellowing and 
Bronzing, (4) Bronzing. A brief description 
of the above symptoms is given below. The 
disease was sporadic in distribution. 

(1) Top Yellowing, As the name implies, the 
growing tips of the gram plants turn yellow- 
ish which are bleached to cream colour with 
age. It reduces the growth of the plants and 
consequently the yield suffers. The yellow 
colour disappears at about the time of dowering. 

(2) Bottom Yellowing. The lower leaves 
first turn yellow. sh anJ progressivaly the top 
ones are affected. As the disease advances the 
plants show folded drooping leaves. Prema- 
ture shedding of leaves also results. 

(3) Yellowing and Bronzing. The symptoms 
of the disease at the early stage start with 
the bottom leaves. The colour is intermixed 
showing both bronze and yellow in the same 
leaflet. The top leaves show marginal bronzing 
in the beginning and later on the entire lea.dets 
turn bronze. Thus while bottom leaves show 
both yellowing and bronzing, the top leaves 
show only bronzing. 
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on the base of .the leaflet and finally on the rest 
of the leaflet. Among other features of the 
disease are retarded growth, dwarfing of the 
plants and decreased number of branches. 
Except in the case of “ Bottom Yellowing ” 
where fungal organism was fou.id, the others 
were free from pathogenic organisms. 

Results and Discussion 

The results of the chemical analysis of the 
healthy and diseased sample are given in the 
table. In this work the whole shoot was sel- 
ected for analysis and e.ach sample was com- 
posite of five healthy and diseased plants 
respectively, chosen at random. Three com- 
posite samples, each healthy, were also 
analysed. 

The diseased plants in general seem to 
show a deficiency of boron as compared to 
healthy ones. Silica content in all tne diseased 
plants is more than those of the healtliy ones, 
the SiOo content being most marKed in that 
of the ‘‘ Bottom Yellowing Other features 
of the nutritional disturbances as revealed 
through chemical analysis are given below. 

Top Yellowing. The content of Mn is 
markedly less than that of healthy plants, the 
figure for the diseased being 63*6 p.p.m. and 
that of healthy behig 153* 5 to i0i*6 p.p.m. 
Ash and Pj Os content is also higher than those 
of the healthy. There see ns to be more iron 
and probably more molybdenum in diseased 
samples as compared to healthy ones. 


Table I 


De.scription of | 
the sample 

•Ash % 

Si 02 

% 

P 2 O 5 % 

K*0% 

CaO% 

MgO % 

B 

p.p.m. 

Mn 

p.p.m. 

Fe 

p.p.m. 

Mo 

p.p.m. 

1 Top yellow- 


10-6 (b) 

10-6 

(h) 

1-01 (h) 

3-26 

3-22 

0-77 

28-6 

(h) 

63-6 (0 

2133 (hi 

5-3 (hj 

ing. 

11-09 (h) 








2 Bottom yellow- 

25-6 

W 

0-70 

6.6 ik) 

3-6 

0-64 

15-6 


130-1 

4104 (A) 

5-5 (h) 

mg. 


7-45 (1) 

1 









3 Yellowing and 

12-77 (h) 

0-49 (/) 

2.4 

2-5 fl) 

0-64 (1) 

25-3 

( 1 ) 

116-6 

2623 

2-5 0) 

bronzing. 

(D) 

7*7 (1) 








4 Bronzing 

(D) 

8-4 

(h; 

0-35 (/) 

2-0 

3-1 

0-78 

25-96 0) 

94-8 

1673 

1*6 (/) 

5 Healthy. 

9.19 

7-6 

0-69 

2-7 

3-5 

0-84 

3L- 1 


158-5 

1914 

4.5 

6 

fH) 

9.4 

6-1 


0-.56 

1-9 

3-6 

0-72 

31-7 


118-4 

1536 

3-3 

7 

(H) 

8-8 

6*1 


0-60 

3-2 

3-3 

0-71 

36-4 


101-6 

1350 

2*6 

8 Average of 


9.1 

6-6 


0-61 

2-6 

3-6 

0-75 

34-1 


126-2 

1600 

3-5 

healthy 

1 













Note . — D = Diseased. H = Healthy. * Ash = Ash other than silica. 

h and h signify respectively definitely a higher and possibly higher values than those of the healthy plants, 
and 1 sinnlarly stand for definitely lower and possibly lower values. 


(4) Bronzing. The bronze colour develops 
initially from the lower leaves, then affects 
other parts of the plant, progressively rising 
from the bottom. Within the leaflet itself the 
Ipvonze colour is first seen on the margins, then 


Bottom Yellowing, Boron in diseased plants 
seems to be very low, being 15*6 p.p.m. while 
31-3 to 36*4 p.p.m. have been fou.id for the 
healthy. The plants contain excess iron, being 
4104 p.p.m. for the diseased as compared to 


Letters to the Editor 


47 


No. 2 1 

Feb. 1949 J 

1350 to 1914 p.p.m. for the healthy ones. 
There is also more ash, silica potash and 
probably molybdenum in the diseased plants. 

Yellowing and Bronzing. These plants have 
a smaller content oC PjOr. the figures being 
0*49 per cent, for the diseases and 0*55 to 0-69 
per cent, for the healthy. CaO and MgO 
as also Mo contents seem to be less in the 
diseased than in the healthy but the difference 
is small. Ash content is less in these samples. 

T ronzing. These plants show an unmistak- 
ably low content of the figures being 0-35 

per cent, for the diseased and 0*55 to 0*69 per 
cent, for the healthy. Mo also seems to be 
deficient in these plants, the figure being 1‘6 
p.p.m. in the diseased as compared to 2*6 to 
4*5 p.p.m. in the healthy ones. Ash content is 
less and the silica content though more than 
those of the healthy ones, the difference is not 
large. 

The above observations represent the data 
obtained in 1947. The results so far obtained 
from the analysis of similar healthy and 
diseased samples as above during the year 
1948 bear out the above conclusions. 

“ Bronzing and Yellowing '' and Bronzing 
samples show similar low phosphate contents 
as compared to corresponding healthy ones. 
Bronzing 0-46 P 205 % Healthy 0-82 P.OrX 
Yellowing & 

Bronzing 0-38 „ Healthy 0-53 „ 

Silica content in plants having the above 
symptoms also show similar higher-figures as 
in the previous years. 

“Top Yellowing” has been found to be 
associated with low manganese content this 
year (1948) also. The figures are shown below: 
Healthy 96 Mn p.p.m. 

Top yellowing 68 Mn p.p.m. 

From the data presented above it appears 
probable that these are different diseases. 

The authors acknowledge their indebtedness 
to Dr. J. N. Mukherjee, D.S?., Director, Indian 
Agricultural Research Institute, for suggesting 
the problem, encouragement and valuable 
suggestions. Mr. K. F. Kheswalla kindly de- 
termined the presence of the Fungus organism. 
Chemistry Division, S. C. Das. 

Indian Agricultural D. P. Moiiramani. 

Research Institute, 

New Delhi, 

November 9, 1948. 


ALKALI-SENSITIVE LINKAGES IN 
IRRADIATED CELLQLDSE 
An important development in the chemistry of 
cellulose in recent years has been the contri- 


bution of Davidson^ on the degradation of 
certain types of oxidised celluloses by alkaline 
solutions. The concept of alkali-sensitive 
linkages vis--a-vis the (modified) cellulose 
molecuie had its genesis in this work and has 
proved to be of great importance in assessing 
the value of the prevailing test methods for 
cellulose.- Precise information on the mode 
of sensitisation and removal of sensitive link- 
ages is, however, lacking and this would war- 
rant the need for a systematic study of the 
subject. In the course of a larger investigation 
on the mechanism of light attack on cellulose, 
which is in progress in these Laboratories, 
some evidence has been obtained on alkali- 
sensitive linkages in relation to irradiated 
cellulose, and it is the object of the present 
note to give a short account of this work and 
discuss the significance of the results. 

Cellulosic material as represented by a piece 
of fresh, highly scoured cotton fabric was 
initially freed of any alkali-sensitive moiety by 
boiling repeatedly for eight hours with 1% 
sodium hydroxide solution. This was ensured 
by following up the degree of polymerisation 
(D.P.) during the process of boiling with 
alkali. The D.P. was estim ited ] through the 
intrinsic viscosities of the corresponding nitro- 
celluloses in acetone solution, by employing 
the Mosimann'^ function. In a typical experi- 
ment, the following values were obtained for 
the D.P. 


Description of treatment 

D.P. 

1 Fresh fabric 

2295 

2 First boiling with alkali 

1930 

3 Second „ 

1805 

4 Third 

1745 

5 Fourth „ ,, 

1740 


A piece of fabric subjected to the action of 
alkali as above was imdiated uniformly by a 
Hanovia High Alpine Sun Lamp during 24 
hours, the fabric being at a distance of 30 cm., 
from the lamp. Immediately after irradiation, 
the fabric was divided into three pieces. All 
the three pieces (“ A ”, “ B ” and “ C ”) were 
stored under identical conditions in a cool dark 
place. Samples were drawn from each piece 
initially and at intervals and the D.P. of the 
basic cellulose material was determined. In 
the case of fabric “A”, such determinations 
were on the samples as they v;ere on these 
occasions. Immediately after the irradiation 
and prior to storage, fabric “ B ” was boiled 
witfi 1% isodium hydroxide solutiop for eight 
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hours ; the subsequent determinations of D.P- 
were on sample^ d:awn from the boi!e:l fabriir. 
Samples from fabric “C” we/e boile 1 with 
alkali immediatel}^ prior to the doLeiiuiiiaLioii 
of D. P. The result^' of two rep.*es an ta Live ex- 
periments arc given in the table below: 

Table I 

Degree oj polyincrisattjn during the 
irradiaiimi pvriud 



! Kxpvrhnctit I 

F.vpcriinrnt H 

Xo. of (lavs 



■ ■ 



1 


after irradia- 

iH'^ree ot poly- 

I)(.‘L'lct; ot p'lly- 

tion 

nu;ri‘.ati(jn 

int'iisalion 


“A- 

“li” 


.1 

“ir’ “C” 

1 

1285 

1187 


1228 

i 

HtiH ■ . . 

8 

1181 

1120 

lOOO 

1151 

02d ! . . 

IT) 

1126 

1 055 

1051 


. . i 5122 

22 

1070 


1070 

I0t!5 

808 

20 





021 ' S76 

.20 

1048 

lots 



.. j .. 

44 




0( 2 


57 


• * 

•• 

KDH 

1 


The results show that within the limitsof ex- 
perimental error, the ultimate value obtained 
for fabric ‘‘A” cuirresponds with tin* initial 
and all the subsequent values for tlu' I’abrie 
“ B and the values of the fabric C " at any 
stage. In other words, it would ai)pear tluit 
the post-irradiation effect on the in%'uliaU‘d 
cellulose taking place in atmospheric oxygen 
and as affecting the D,P. is e:iulvalent to 
boiling the irradiated cellulose with alkali. 

Stillings and Van Nastrand* have reported 
inter alia that the action o£ ultra-violet light 
on cellullose is twofold. One of these re.suita 
in the rupture of glucosidic linkage.s and the 
other merely weakens them. The weakened 
linkages break during post-irradiation period. 
Although it is by n) means certain that the 
weakened bonds are necessarily glucosidic, the 
work described in this note, while confirming 
the general findings of Stillings and Van 
Nastrand, advances important evidence that 
the weakened bonds of irradiation are sensitive 
to alkali and that the slow post-irradiation 
effects in oxygen leading to the fall in D.P. of 
the cellulose can be replaced by boiling the 
irradiated cellulose in alkali. 

A fuller account of the above work, as also a 
^fescription of other aspects of the investigation 
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on the meehanisin nf light alt:iiic on c'idluUf.'an 
will be .shnidly puhlirdu'd ol* r\v!a‘ e. 

T‘. S. A. f AXAIIII AN. 

Tech. Dev, K.stab. h. H. S 
J/ib. (Stores), lA K. 

Kanpur, S. K. 

N LVewher I.U'IH, T. S. Su/iUwi iKiA v. 

I. Davi/s.uj, y. /.^t f,. ItCls, 29A 

HKAVir.cit lUil iLixi I’, iti, leu, 32T, bi fAii- 

si'U antM ‘lihU -ir*, /A-/., llUl, ,vji 1 . 

Kffi'jii*, /,'.</;/ lau;, IS, I, a, 

Aht.sinuuuK i,'. ItHU* 26 , »'d , lUrj . |, 

Stillin*'/. ;iu>l V.ut N.i'Ui.rid ,/. .ir;, * Pail , 

66, 733. 

THE PKEPAKATION OF TH ANSPA H KNT 
JELLIES OF ALUMINIUM MOhYHnATH 

Tiik autluu* in (nmt n rdlnn of Ins prev;uu% 
work* ('u the pi epar.ttitoi nf :v.:rvil 
jelliiss, has. fertile tb:t ti i e prepuel ifn* 
j(d!i(ss nf alumuiium moi> i d. do. 'I ho lolhrri 
hav(‘ \ vvu pr<‘pared by the mold'rdioai 
uuictini.'.s ItdvvcMUi .sodium mnIvLd.Ue oirl 
alundnium eii’nridt* ; nh t i n.s. v v v. of the 
ah minium e lib ride .stdutmn t 11 hr*,, i oi e ! »lveu 
in ((ss'l-lulusi and varyutK ;umui p , mI' !Io* 
sodium mnl.vb fate, ra lutom t’* uu : i at' • .i f | 
The total voI imtMS ktqd :» r r. d im tr-p tuPr*. 


{U‘<‘ ihaktm foi* 

about 

ten 

aeeunda a 

an* kt*pt in a 

bath maintamed at 2 • 

timt* iifsettin*’ of th * leilif*. 

arr I'o -id 

Amonat ot 2U'\, ■ 

-o Ouni 


Toar Ml -.t! 

jnolvhdato (■ 

a ) 


t -O- . 



1 

i 


Z * 1 



no 

•>, 2 


j 

7*1 

2dl 




LH 



Imi 

1 ‘(1 



l2o 

Lf 



l:.o 


The.se jellies are of Urn fined te^pire nnd 
are perfertly trauspunmt when freshly ji-epar- 
cd. They however hive a tde jry t*f guifi nil 
slight opale.setvnee when kept f ir a hi ig tune. 
They are perfectly iitaUle iifiJ do fmi u Her pi 
any synereds. U will bit se ^ i fr i u ilm aa i .» 
that the time of s-tting of the jellie. dep ua N 
upon the eoncontr itim of the ho Im n maty #- 
date used. The time of setti id H ulso gre.itw 
influenced by temperature. Th v; set iriore 
readily at high temper iturtti tlnn at law. 
They are thixot ‘Opic in nfiture a 'id are 
similar to thorium molybdate jelliei iireparcid 
by Prakash,^ by metathelicttl proceises/ 
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'Tlu* a'ithur*:- tlianl.r^ nve dija t‘» l>r. Satya 
t‘>r lu ■ vrrv kin-i iataia* ;{ in 

Ih;:. WiU'’., 

C'l,:ria > .a I, la !m! S P. Mn 

*1 hi‘ I !.2-. t'l , ■ U ‘h n 'a 1, 

I). r*-:a>«’r :* la4;y 

I M - : I'u It, '’'tu , p.ut; IS, •.‘■.a. 

r. i.' S .1 I : P'i.it. i’v/. 

t a, 5'; , lu:* ». 6, 

C I ! E M ! t: A I . I N V K S I'l C* A T I O N C) E T \ I K 
SKKPS OK JATHOVliA CUHCAS LINN. 

ka ':i-’i'ar. r a fur a*, '<‘<‘(1;. 

vJ.-.L j--v' aaa'a.v.* |K ii»' .. U i: ai'n 
a,- >-.r *♦ > a lih'-irn-Pi-an af 5 ‘l Ufh. 'pin* 

• tijr,' . i: !»» taaifain 

r,.,' y, tna.i! A% t^a• pl.tnt r; 

j.; t' T, 'a •■■■'•, tii'"’ ran**' a:ai 

.4P,-.i.;v \:r'vu •■•■-i'aai.'.i i.v wtiaMii- niv*-:{i- 
I *as.il ■- t\v.» ni-ln,t‘n«ai:; 

rana'K"' Pi - !t.i MaPilar .nai Ohai’.var havr la-'-n 
1 4 ' I * J O » I i r f ' a A Lnt‘ P. a i; 1 1 u a a t a t M «♦. on I 
1 hr I'htA. r r*.?nin‘*'i •, h . mu- h- iK t in- i’* aiiP ry , 
In.}! a-. •,r«-.h.nil I'i n»i» u;ai.--*.i tor .»nv 
tiial I 'ii In ijojarat, tin*' .u t‘a.: 

•an,.,u 5 aa* th*'-r i hra-., ’.M tin* r.ord - wrio i'oL 
hn tra fi.in fLi.ih:|»l4 S? itr ana tho nil aiul 

i-ftirr i“.ta 5 -a a Ui'ra*^ ai'r hoinH luVo-ai 5!4t»*a ill 
tl I*, aa * i.a«‘iy wa.h a vi«‘W to hna tin* Mill* 
al ait\ of till* Oil Ln' tnan-avial it r fo»' pamt 
liiol !r\iar purpo-.r ivi4 wloahiT thr mm aUu - 

riioLiiii ini.v ulkalonl. 

Ihr M*ra’i w«*ro i*Ktrui'U*d with rarhou trtra- 
riaosiilt^ fur th«‘U‘ ml mmtrnt, TU^* ontrart 
aftf*r ta inia«*tr imnovul tif thr raavriit f-tavo 
lirl.rla y»*liow oiL With not tmplo.riant ainrlL 
wlur';.- war. i:*.xaininoa rhinniral Iv, I ho yiohl in 
•M 1--!' 

Jat!».|»ha oiirt u-: ohftiiji«*a Inuti Hujpiplii 


St If-' 

t ( t 1 - 1 rat ) . ( 'tiiir.fiin <d 
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. . 
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t ■ 
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|! |‘. 
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ua 

P ‘.A*..- 

t. 'jft ff? t \/f I'/ii 

.* 0*1 

P .tl|} r *. ^I’-W 

.. IN ’7 


idssij r ^iii v.ilcut 

i An/n/ S>hi^ 

, . 2H7*7 

I t*r||iir; \ .4 

M'* 

2*9 

Sa|i«iiafw 

.itiof; rj|lliv4lrnl 

27th7 

yapuadu.: 

.ilirin t ^IciU 

.. 29P:t 
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I’or oont. of Saliiratocl Aria.:; i:: PlAh 
Poroont. of Un:;al ura toP Xoai:: i; VIPS 
'!’ht‘ rurthtn* work a:; law.a ini:: 1 rar! ional ion (P’ 
aih’orofp latiy arid; motiivl I'r.ttn-::, tlir .‘aiita- 
hility of tiu* oil f<'r inHurai ial | iurpci; t* and tlio 
lailat itui <ir tfio alkalidd;:. if any, ns in pror.nn,;-. 
(‘lioinn:(ry ! ) rpa rl ni *ii I . ('. 1\1 , |).-:':Ar. 

M. r.lL Oollosan M. '!\ Vya.s. 

Surat. 

/ itU'Ein h<*r ! fl . It) 1 H , 

1. Aliiiiai.Hjd.uu jud 'ulitr., /.. /V/;. . /•’ /f/. , IlMS. 

14, a ( . Is.ufii.t .Uid MrllMtl, / 9 /S', .s. ,s, Ikh'h 
i^r p'‘». <!u/.md /. 1 . .V I. H):i7, 3L iraH; 

K.iodai. / it«:k'5.27, L EuW; A.;n..-u%. /.A;,, n):;rs 30, 

SltO; h\ \l, ^ i ./ , papj H, .uU. 

aanc niNiTkA'rioN of 

M I C ■ r A c H L () K A C k: T A N I L u ) IC 

In oorino«-tion w itli « ur rduiiitss of tin* ia«'tor.‘‘. 
invoivod in t In* oluninaf ion of t ho at t ro - p roup 
<iurinp, tin* dia.odis dniu of rt‘i tain nil ranii ino.'^, 
it lio. ann* noot*:;r,a!'y to projiart* a ptn-o .- ainplo 
«d 'I ai dant ro-H-nhloi* aniliar la ciuantity. 
't'lii:. romponna has h(*mi thsM‘rihi*{! l.y Niat/.ki 
ami Srhodh-r* amt lator hy Krio : aatl Hoth ’ 
wlm ludh ohtaim*d it hy th * naan* aiothud, 
ri - , tin* aninm id' alrulndjc aaauoaia on *1 : (I- 
dndi lor a . d-diuilro lina/.rna a:: yollow m‘(*dlos 
nu'ltiaaat IVd « . (Ni{*i/.ki and Sriiodior) or P/H 
tKrioa and ICoth). laitor, Niidrlu and Zank(‘r ' 
tdauaml to havi* jua'iiaicd it from h-i'hlora, 
d-ltinpro hoa/.oar hy (fa* aaait* an-tlmd 
Start* thr amtliotls an‘ntio!n‘fl ahovt* I'rtinin* 
th‘* proparatioa td’ tin* inlorairthaios thoin- 
st*lvo:: liy tin* rhlonuatioa or aUralnm of .sttita- 
hlo hon/.mio tlori vativa*.*;. it war; t‘oa: idorod to 
hr a aioro mmvi^nioni anti :;iaiph* pronnsa to 
.’dart with at-nhlnrarrl an P idr and dinitrati* it 
la out* :.tfp to thi* rt‘quin*d roiapouad liy 
auituhlr airamn 

la an rarlior pnhhratioa* it wa.*: laration- 
rd that fU'-t'hlor art'taailaii', wdieii trratrd with 
a auxturr td’ ptdasMuat nitiatr anti :ailj}hurii: 
aritl war; nitrntt*d auualv ta tin' 4»-])o.‘dUoa 
(t’i whilst thr U;u* of aitrir a<‘id as surh 
rr* ultrd ia an iia‘au‘rir mixtiaa* «if d~ niu! fl- 
muuonitro-rhha'anriaailnli* ! whtrh wa.s ex- 
trraifdy tiitlirnll to .‘a‘paralts KurUu*r ailrution 
of rithrr the is<mu‘rir mixture, or of tlu* pure 
nnamnitro etjtupoimd with the Kaaie but fre: h 
reageut failed U> give the desired ciiaitro 
compound. 

Aerordiug ti> Ivehrniann and Slanoyevikh^^ 
when amrhlor acetanilide wins added in .small 
amijuals to a well-.stirred mixture of one 
part of nitric acid (1*52 d.) to three parts of 
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sulphuric acid (1*8 d.) kept at 0'' C., only 4 : 6- 
dinitrO”3“Chlor-acetanilide resulted, but the 
yield was not specified- This was identified 
by the free amine (m.p- 174 C.—cf. N 
liberated on hydrolysis with dilute sulphuric 
acid. On repeating this dinitration in the 
manner described, the desired product (in.p. 
174'' C.; acetyl derivative m.p. h'hf'C.) was 
obtained, but in an yield of only ll)“a mix'C.l 
with an almost equal amount of the mononilro 
derivative, viz., 4-nitro-3-chl()r aniline (m.p. 
157® C. —acetyl derivative m.p. 144" C.). A neat 
method of separation of these two nitro com- 
pounds has been worked out by us on tlic ba.si - 
of the general principle that a dinitro ben- 
zenoid base was comparatively less basic than 
its mononitro counterpart and was th('reforc 
less liable to form soluble salts in acid media. 
In fact, when the cryastallised product of 
dinitration consisting of a mixture of the acetyl 
derivatives of the mono- and dinitro chlorani- 
lines was hydrolysed using f)!)'',, dilute sul- 
phuric acid, the mono-nitro base remained in 
the cold solution while the free dinitro base 
remained insoluble and could be (Utered off 
and was found invariably to be pure—the mono- 
nitro amine could also be obtained pure from 
the filtrate by dilution with water and nitra- 
tion. 

The formation of both mono-und dinitro 
derivatives during the nitration in the manner 
described seems ta have escaped the attention 
of Kehrmann and Stanoyevitch. However, the 
presence of monoderivative clearly shows that 
the dinitration i.s a two-stage operation and 
that, in the first place, the 4-position i.s occu- 
pied by the entering nitro group and it was only 
after that that the 6 -position was uUacki'd. 
The latter position is obviously more resistant 
towards nitration, as is indicated not only by 
the poor yield of the 4 ; (J-dinitro body bul also 
by the total absence of the G -nitro mono deri- 
vative in the nitration products. It was 
thought probable that the non-completion of 
the nitration of the mono-nitro derivative to 
the dinitro stage was also partly duo to the 
dilution of the acid mixture employed and its 
consequent ineffectiveness in attacking a posi- 
tion already resistant and made more so by the 
groups already existing in the molecule. A 
remedy for this appeared to lie in the employ- 
ment of a mixture of nitric acid (1-52 d.) and 
fuming sulphuric acid (12% oleum) ; the dinitro 
compound was then observed to be the sole 
product of nitration, to the complete exclusion 
of the mono-nitro derivative. The yield of the 
required dinitro base was also found to have 
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PRKtHMINAHY ANTIMALAHIAL 
SCRKICNING TKSTS OF HOME 
BIGUANIDE DERIVATIVES 

A mimhr*r of comant^hratiunt* • Inive Irtnm 
published by us, tm the svnth sds iic a* puieii- 
tial anlim dariuhs olthc suustRuiml bigu unde 
type, 'flu* result:.* of testing (if some uf 
compounds against avian and simian milm'im 
are now reported. 

Arian Malaria Traill, AUhuuih Ih * syntli * 
tie compoundi eouhi be tested hi a numlie! 
uf ways in the light (if recent developments 
in the held of antim.alarml te.stmg““ hut f«u' the 
pre.sent work ns a preliminary scie *nmg test, 
only the .suppreK.sive antimahudal aiefivify rif 
the compuimdi against the hloud ifulueed m- 
fcction of Pi:a.s'modium ganinavruin in ehteks, 
has been evaluated. Young vm-;.; breed coun- 
try fowls. 8-10 weeks old, wen* inferled 
intramuscularly with ellrateci bliKHl freshly 
drawn from control birds shtnvinn peak in- 
fection. The si‘/.e of the inoculum w.ts so 
adjusted that the control gremp showed peak 
inf(^cti.)n after 8-10 days invaria‘1/. Treat- 
ment group was orally ferl with Iherequiiite 


Letters to the Rditor 


SI 


Wo. ^ 1 

Feb. 1549 J 

dose of the drug (in aqueous solution, or sus- 
pension) twice daily for four days after 48 
hours cf inf acting. After tha treatment was 
over the blood smears were examined daily 
and the delay in reaching the peak infection in 
the case of drug treated group of birds in 
comparison to that of control was taken as 
criteria for the suppressive antimalarial acti- 
vity. The antimalarial activities given below 
are with respect to palud:ine which has given 
the maximum time lag between the peak in- 
fection of control and treated groups. 

X.NH-C (=NH)-Nfi-C (-NH)-NH.H, HCI 

(Type I) 

Table A. Analogues and isomers of paludrine. 


6 

X 

i 

1 R 

! 

Dosage mmg./lOOgm. 
body v\ eight 

Activity 

1 

^•Chlorophenyl 

Isopropyl 

6 

+ + + 



(Paludrine) 



2 

do 

do 

6 

+ + + 



(acetate salt) 



3 

/-Fluorophenyl^ 

do 

i 20 

-f (toxic) 




4 

— (toxic) 

4 

w-Chlorophenyl^ 

do 

20 

+ -I- 

5 

2 : 4“Dich]cropl)enyl^ 

(^q 

40 

— (toxic) 




20 

1 — (toxic) 

6 

do 

Methyl-propyl 

4 

1 — (loxic) 


Metachloro analogue of paludrine (No. 4) 
has shown good activity while the fluoro 
analogue has been found to be inactive and 
toxic. The presence of an additional chlorine 
atom in the p-chlorophenyl ring of paludrine 
has also not led to active compounds (.No. 5,6). 
In the case of toxic compounds, most of the 
treated birds died during or just after the 
treatment and on disection showed Haemorrh- 
age in the gizzard and congestion in the gullet 
indicating local iritation. 

(=NH)~NH--C (==NH) 

-NH<^ ^SOoNH-R, HCl. (Type II) 

It may be concluded that some of the sulpha- 
biguanide derivatives obtained from N’- 
pyrimidyl-sulphanilamides showed good sup- 
pressive antimalarial activity when tested at 
relatively large dosage. This suppressive 
activity is however not comparable to that of 
quinine or paludrine. Toxicity of compound 
No. 17 was determined in mice. Sulpha- 
biguanides did not form metallic complexes 


Table B. Sulphabiguanides . 


No. 

X 

R 

a 

CUQ 

CTJ 0 ? 
73 

0 n 

Q OJQ — 

^ S 

s_ 

Activity 

7 

CD 

H 

6 





12 


8 

CH3O 

H 

6 






12 



9 

Cl 

2-thiazolyD 

20 

«... 

10 

Br 

do 

40 


11 

H 

2-pyrimidal 

40 

+ + 

12 

Cl 

do 

40 

+ 

13 

Br 

do 

20 


14 

CN3O 

do 

20 

+ + 

15 

NO2 

do 

20 


16 

Cl 

6-methyl"2- 

40 

+ 4- 



p>nmi(iyD 



17 

Cl 

6 : 4- dimethyl-2* 

40 

+ (toxic) 



pyrimidyl- 





(chelates) and activity in the case of these 
compounds .shows that for antimalarial activity 
a suitably substituted biguanide group may be 
sufficient, apart from other considerations 
X.NH-~C(==NH)-NH~-C (=NH)5 
N-CH 

-Nh0sO«NHc" C-Cl, HCl (Type III) 
N=CH 


Table C. Meta-chloridine substituted aryl 
biguanides. 


NTo. 

I 


Dosage 



X 

mmg/lOO gm. 

b. wt. 1 

Activity 

18 

;>*C!ilorophenly. 

40 

+ -f- (toxic) 

4- 

19 

2 • 3-Diemthyl phenyl. | 

1 

20 

1 


Although the above group of compounds 
showed suppressive antimalarial activity, com- 
pound No. 18 was found to be toxic at the 
above dosage. Compound No. 19 was however 
found to be non-toxic at this dosage when 
tested in mice, but was relatively less active 
Metachloridine substituted arylbiguanides re- 
semble sulphabiguanides as regards their acti- 
vity a^d chelating capacity. 

C1<(_)>NH-C (=NH)-NH-C (=NH) 

N-CH 

II II 

— NH C HCl. (Type IV) . 

S 

Compound (IV) (No. 20) when tested at a 
dosage of 40 mmg./lOO gm.b. wt. was only found 
to be slightly active and excessively toxic. 
Replacement of isopropyl group by thiazolyl 
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ring in the paludrine molecule docs not seem 
to lesult in active compounds. 

Simian Malarir Testa. —Somo of the com- 
pounds reported above were also 
against blood induced infection of PlasmiHiiaw 
knoivlcsi in Rhesus monkeys at the Malaria 
Institute of India for assessing their prelimi- 
nary suppressive activity. 

m-Chloro analogue (No. 4) and ])-brom() ana- 
logue (Type I ; X p-broniophenyl) of 
paludrine have shown encouraging suppressive 
activity. In the sulphabiguanide series, 
compound No. 7, 9, 11 and 17 have beim 
found to be inactive while comp )und No. Hi as 
well as bromoanalogue of coiniioiind No. V 
(type II ; X Br) have shown encoiirap.ing. 
suppressive activity. Compound No. ami 20 
have also failed to show any noteworthy 
activity. 

Those results are generally in aifriHunent to 
those obtained in the ca.se of avian malaria 
screening tests. 

Our thanks Tare duo to Dr.K. B. Memoir for 
his keen interest and valuable help. Authors 
also wish to thank Director, Malaria Inslitnte 
of India for the simian malaria tests and to (he 
Indian Research Fund Association for the 
award of a fellowship to one of them (II. 14. 
Bami) . 

H. L. f^AML 
S. NaTASA JAN. 

Pharmacological Labs., A. S, Ramaswamv. 
Indian. Inst, of Science, N. N. Dn. 

Bangalore 3, 0. II. Tyuu. 

February 10, 1949. P. C. Guiia. 
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INFLUENCE OF HYDROXYCARBOXY- 
Lie ACIDS ON THE REACTION 
BETWEEN a-NAPHTHYLAMINE AND 
DICHROMATE AND a-NAPHTHYL- 
AMINE AND VANADATE 

The catalytic influence of the oxalate ion 
on the reaction between hydriodic acid and 
dichromateB hydrobromic acid and dichro- 
mate,- aromatic amines and dichromate, ^ 
hydriodic acid and vanadate,^ and aromatic 
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Detail."* will aj>j>ear olrmAdi ‘ 'c. 

(.dnnn. Lab., I\I. NAin\M AniA S*n.nu. 

Andhr.'i University, J. V. S K.a m anj A'u vuian 
W.allair, 

January 27, 1 949. 
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A PRELtMINf^RY IMVKUHG\TU)M 
INTO THE VIABfLITY OK IMMAfURH 
EMBRYOS OF CORN UNDER Cd)Ni)f 
TIONS OK COLD SrOR/VGK AT 
XNG POINT 

In any investigation inv.dvimt endirvo cnlt ire 
reciuiring the tlissecting out of siwcra! hnnd/cd 
of embryo.s from im nature kernel-; of corn 
(maiise) oroth n* plantg any m ithmi iliat help., 
to preserve the young (‘tnhryo:; from lo;-: of 
viability should have a .special .signiheanc r m 
that such an operation could then hr conducted 
through several days or longer, without being 
obliged to do it all at one muimmt. The prcsiuit 
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investigation was conducted to see if cold 
storage at freezing point would help to pre- 
serve the viability of the immature embryos of 
corn and if so, for how long. A 3-«week-old 
corn cob from an inbred stock, with husk in 
tact, was placed in the refrigerator immediate- 
ly after harvest on August 31, 1947. The 
embryos were dissected out of their kernels 
and daily tested for viability in Tukey’s culture 
medium from the time the kernels were kept 
in the culture medium and continuing until the 
embryos showed no sign of viability. The 
kernels were plump at the time of keeping in 
the refrigerator. After five hours they had 
already shrunk at the bottom. A sort of dryage 
was evidently in progress. After a week theiy 
were distinctly shrunken. At the end of twelve 
days they had practically flattened out and the 
borderline of the embryo was clearly thrown 
out to view at the anterior surface of the 
kernel. At the end of sixteen days the seed 
coat had become as hard as that of a matured 
seed. Thereafter the dissecting out of the 


embryo became difficult. Ten embryos were 
tested each time. They showed hundred per- 
cent. viability till the sixteenth of October 
1947. Thereafter there was a steady decline 
in the viability. None of the embryos kept on 
the 26th of October germinated, while only 
one out of ten excised on the 25th of October 
germinated. Hence the period of viability for 
a 3-week old embryo kept in cold storage at 
freezing paint, appears to be approximately a 
month and a half. The period, however, may 
not be the same for older or younger embryos. 

In the present investigation, however, the 
embryos were obtained from a single ear. To 
confirm the result, embryos should be" tested 
from more than one ear and the test repeated. 
Agri. Res. Institute, P. Uttaman. 

Coimbatore , 

January 19, 1949. 


1. Tukey, H. B. , P/vc\ Ajn. Soc. Hort , Sci.^ 1934,32, 
313. 


RESEARCH INFORMATION SERVICE 


R esearch information service, esta- 
blished translators of foreign scientific and 
technical material, have introduced a new and 
much-needed service by cataloguing and pre- 
paring translations of articles from current 
Russian techrical and scientific publications. 

Although Soviet presses pour out hundreds 
of magazines and reports covering an enormous 
range of subjects, the greatest portion of which 
are being imported into this country, only a 
very small percentage of this material has 
been of practical value heretofore because of 
the lack of qualified translators and the exor- 
bitant cost of technical translations. 

Pioneers in this field, Research Information 
Service has undertaken to catalog the material 
received in this country— comprising tons 
of printed matter on Russian scientific and 
industrial activity— and then to screen and 
translate and publish at reduced cost—at a 
fraction of the cost of ‘'made-to-order^’ trans- 
lations— that information which is of most 
immediate interest to American industry. 

For this purpose Research Information 
Service maintains a staff of qualified linguists, 
editors and translators, trained expressly for 
scientific and technical work. 


Translations immediately available -listed 
in Research Information Service Bulletin 
No. 27-deal with problems in the petroleum 
industry. The Bulletin lists translations on 
such subjects as Problems of High-^Speed 
Drilling, Problems and Methods of Medium- 
Speed Oil Products, Pressure Heads in Oil 
Bearing Formations and Rates of Flow, the 
Solubility of Natural Gas in Petroleum, the 
Boiling Temperatures of Olefins, Studies on 
the Inflammability of Gases, Convection and 
Inflammability in Ether- Air Mixtures, etc. 

At present the company is preparing Bulle- 
tins listing translations of articles in fields 
such as metallurgy, agricultural chemicals, 
medicine, aeronautics, machinery and several 
others. These Bulletins will be made available 
to industry in the very near future. 

Special arrangements for translations, of 
foreign language material now in the hands of 
individual companies can be made through 
the Industrial Translation Division of Research 
Information Service, whose sales- translation 
plan has already gained widespread acclaim. 

Translations and Bulletins listing trans- 
lations may be obtained from the publishers, 
Research Information Service, 509 Fifth 
Avenue, New York 17, N,Y, 
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Spectroscopy and Combustion Theory. By 

A. G. Gaydon. (Chapman & Hall, Ltd.), 

1948. Pp. 242. Price 25sh. Net. 

As is well known, the history of the progress 
of chemistry is knit closely with the study of 
combustion. In flames where reactions are 
running fast, the spectroscope has played an 
important role in revealing some of the con- 
stituents of flames. In many cases it has 
provided quantitative information about the 
mechanism of flame reactions and has also 
helped in the measurement of the temperature 
of flames. In recent years spectroscopy has 
made an important contribution to combus- 
tion theory. In the ^present monograph. Dr. 
Gaydon has collected together what the 
spectroscope tells about flames. It is a revised 
edition of the book first published in 1942, and 
embodies the many recent developments in 
this active field of research. Large sections 
have been added and others have been entirely 
rewritten. 

After a general introduction to the subject, 
the author gives an elementary treatment of 
the theory of molecular spectra in Chapter I 
for the benefit of those who have not had a 
specialised training in spectroscopy. The 
presentation has been made as simple as 
possible with special emphasis on the practical 
applications of the subject. In the second 
chapter which is on emission spectra, the 
conditions under which they appear and their 
interpretation are fully discussed. Stress is 
laid on the quantity and the quality of light 
emitted. This Chapter therefore provides the 
theoretical background for understanding 
many of the quantitative investigations dis- 
cussed in later chapters. The experimental 
aspects of the study of emission spectra are 
also briefly dealt with in the same chapter. 

The next six chapters deal with the results 
of the study of the emission spectra of various 
•flames and explosions ' such as the hydrogen 
flame, the hydrocarbon flames, cool flames and 
atomic flames, etc. The probable emitter and 
the significance of the hydrocarbon flame 
bands are discussed fully. The origin and 
nature of the flame spectrum of carbon 
monoxide is treated at some length in Chapter 
IV. These chapters also include a brief report 
of the investigations of the spectra of cool 
flames, explosion, flames and of the internal 
combustion engine. Chapter IX is devoted tp 


the subject of continuous spectra. It also 
deals with the nitric oxide test for. atomic 
oxygen in flames. 

The study of absorption spectra is poten- 
tially- a very powerful method of investigating 
the progress of slow combustion processes and 
chemical reactions in’ the gas phase. This 
subject is considered in some detail in Chapter 
X. A critical discussion of the advantages and 
limitations of absorption spectra for studying 
combustion problems included in that chapter 
is extremely useful. It is well known that 
quite an appreciable part of the energy radiat- 
ed by flames falls in the infra-red region. 
Chapter XI describes the numerous investi- 
gations carried out on the spectra of flames in 
the infra-red region. There seems to be an 
intimate relationship between the infra-red 
radiation and the after-burning and the so- 
called latent energy of the combustion. This 
is fully borne out by the results of numerous 
researches carried out by Dr. Gaydon which 
are briefly discussed in Chapter XIII. 

In Chapter XII entitled “ The lifetimes of 
activated molecules are described the 
methods by which the radiative and collision 
lives of activated molecules may be deter- 
mined. The available data on actual molecules 
are also mentioned and discussed. Chapters 
XIV and XV deal with two important topics, 
namely, flame temperature methods for their 
measurement, and dissociation energies res- 
pectively. In addition to the results obtained 
from the studies of the emission and absorp- 
tion spectra of flames, spectroscopy has 
contributed to the quantitative side of combus- 
tion theory in many ways. Some of these are 
discussed in these two chapters which deal 
with the calculations from spectroscopic data 
of specific heats, energies of dissociation, etc. 
In the concluding chapter entitled “Kinetics 
of Spectroscopy the author summarises the 
present contributions of spectroscopy to com- 
bustion theory and gives some pertinent 
suggestions regarding the lines along which 
the application of spectroscopy to the theory 
of combustion may be developed most profita- 
bly. He has pointed out the need for quantita- 
tive rather than qualitative observations and 
the importance of the use lot spectroscopic 
data in following the kinetics of the combus^ 
tion process, 
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In the Appendix are given some details 
which would be useful for the recognition of 
spectra frequently encountered in combustion 
work. A list of the chief characteristics of 
flames, data on atomic and molecular energy 
levels and physical constants are also included 
in the Appendix. A fairly complete biblio- 
graphy containing more than 300 references 
to original publications on the subject is also 
appended. 

The present monograph has been written 
by one who has himself made many notable 
contributions to the technique of flame 
spectroscopy and molecular spectrum analysis 
and can therefore be considered as an authori- 
tative report on the subject. It is the only 
work solely devoted to the subject. As the 
author has attempted to cover the whole field 
of the applications of spectroscopv to combus- 
tion theory fairly fully, many topics have been 
presented in a condensed form. The treatment 
is also not mathematical. It can be easily 
understood by anyone who is familiar with 
the elements of spectroscopy. As Sir Alfred 
Egerton says in his Foreword, Many will find 
useful a book which collects together what the 
spectroscope tells about flames 

R. S. K. 

History 'of Dyes and Dyein<3r in the Bombay 

Presidency. By B. N. Phadke. (Published 

by Messrs. Dastane Bros. Home Service, 

Ltd., Poona City). Pd. xx + 152. Price Rs. 12. 

Once in a way, it will act as a good mental 
tonic to read through books' of ancient glory 
in arts and crafts. The present historical 
account of dyes and the art of dyeing is no 
exception to this rule. One will be surprised 
to find bow p-'ople, in those days of compara- 
tive ignorance and superstition, developed 
the art of dyeing to such scientific perfection. 
Fermentation technique was emnlcyed for the 
preparation of indigo white w'thout knowing 
that yeast was responsible for fermentation. 
Bark extracts were employed to mordant 
textiles without knowing that tannin was the 
mordanting agent. These were the achieve- 
ments of great concentration and experimen- 
tation. 

The volume under review, gives a lucid 
historical surv3y of the dyes used in the 
Bombay Presidency and the methods employ- 
ed f.r their application to textiles right from 
the old village dyer to his counterpart in the 
process textile mills. The first chapter gives the 
historical background of the dyeing from the 


Vedic times to the present period. The great 
skill of the ancients in the presentation of 
hue, shade and tint has been described 
in detail. The second chapter deals with the 
development of indigenous dyes in the 
Bombay Presidency and indicates the adverse 
effect of the introduction of the synthetic 
dyes on the indigenous ones. The application 
of indigenous dyes to cotton, silk, wool, ivory, 
wood and leather is discussed in detail. The 
third chapter gives a good account of the 
application of mineral pigments on textile 
fibres. The fourth chapter is the most impor- 
tant one since it gives the details of appli- 
cation cf synthetic dyes to various textiles. 
Application cf synthetic dyes to miscellaneous 
purposes such as yarn printing, v;riting inks, 
food colours, wood and paper colours, etc., has 
also been fully indicated. The fifth chapter 
is devoted to a comparison of synthetic dyes 
v/ith the indigenous ones and the author 
comes to the inevitable conclusion that 
indigenous dyes can never compete with the 
synthetic ones. The Appendix deals with the 
history cf the development of Dyestuff Busi- 
ness, details of production and composition of 
vegetable and animals dyestuff of the presi- 
dency and various other useful tabular data. 
The author has to be specially congratulated 
on winning the ‘ Ashburner ' prize for the 
compilation of this volume. 

M. R. A. 

Principles of Biological Assay. By C. W. 

Emmens. (Chapman & Hall, Ltd., London), 

1948. Pp. XV -h 206. Price 21sJi. 

In this book the author discu^^ses statistical 
methods of intBrpreting experimental results 
and gives formulae to be used in determining 
the accuracy and adequacy of experimental 
findings. He has given many exa.mples of 
experimental results together with calculations 
necessary for the purpose of assigning limits 
within which the potency of preparations may 
be presumed to fall in comparison with a 
standard. The variation between animals is 
very great ani in order to allow for the 
differences it is essential to plan experiments 
carefully and to determine how far difierences 
between groups are due to the factors which 
are being studied. Throughout, the author 
lays stress on the proper use of modern statisti- 
cal methods. 

The introductory chapter discusses the 
application of mathematics to biological 
measurements. Later on certain principles of 
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design are illustrated and subsequent chapters 
deal with the randomised block and the latin 
and higher square designs. ISTew and complex 
extension of these to the factorial design and 
to the value of concomitant measurement in 
design are also treated. Particular attention 
has been drawn to the nBcessity of a valid 
estimate of experimental error. 

The book satisfies the requirements of sound 
and intelligible experimental design and 
supply the machinery for unambiguous inter- 
pretation. The examples chosen in the book 
are aimed at illustrating the principles of 
successful experimentation. It is a very useful 
book for exact tests of significance and fully 
illustrates the variety of computational pro- 
cedures. The book will be of great interest 
and value to the research workers and students 
of pharmocology and experimental therapeu- 
tics and to analysts. 

N. N. De. 

The Grasslands of Latin America. By 

G. W. M. Roseveare. (Published by the 

Commonwealth Bureau of Pastures & Field 

Crops, Aberystwyth, Great Britain), August 

1948. Price 20/-. 

This is a very comprehensive publication 
which brings together a vast quantity of in- 
formation regarding the grasslands of Latin 
America, both the natmal grazing areas and 
the pastures and leys. The countries covered 
comprise more than a continent, extending 
from Mexico in the north to Patagonia in the 
extreme south, the whole indeed of Central 
and South America. The diversity of environ- 
ment in this vast area can easily be imagined. 
Differences in soil, altitude, temperature, rain-- 
iall and snowfall, proximity to the coast or 
otherwise, mountain pastures, treeless plains, 
flooded riverbanks, eroded surfaces and so on, 
with their distinctive grass flora and their 
peculiarities as fodder-all of these give rise 
to a formidable variety m the material dealt' 
with. As the Preface states, huudreds of 
books, journals and occasional publications, 
many of them written in foreign languages, 
have been laid under contribution and a vast 
array of information brought together. 
Practically every conceivable aspect of the 
subject is gone into and the bcok is a veritable 
mine of interesting and valuable information. 
Surveys according to the climatic zones and 
under three classes such as tender, strong and 
hard grasses, their distinctive characters, 
floristic composition, the role of lucerne and 
other leguminous vegetation, productivity of 
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the grasslands, soil surveys and a correlation 
of the nutritive value of the herbage with the 
type or composition of the soil, the relation of 
legumes in kind and bulk to the soil, soil 
degradation and grass cover and many similar 
subjects relating to the grasslands of each 
State come under this section. Many of the 
surveys are interesting in that a large number 
of Indian grass es figure among them, even the 
dominant grasses being the same. Under 
temporary leys are dealt with very interesting 
subjects like cultural technique, seed produc- 
tion, breeding of new varieties, growth habits, 
out-turns, chemical composition, feeding value 
and palatability, feeding trials and other 
matters, relating to each one separately, of 
lucerne leys, other leguminous leys, cereal and 
other mixed grass leys. Some noteworthy 
material in this section, among other things, is 
the work on the toxicity of some sorghums 
(a familiar trouble in India) and the seed 
production of lucerne, in which it is stated 
that seed from dry land lucerne is preferred 
to that from irrigated lucerne though the latter 
seeds in abundance. A list of shrubs and 
trees of fodder value (called, ‘ brouse ’ plants) 
with botanical names and descriptions, 
including those which are believed injurious 
or even poisonous comprises another chapter. 
We note that studies are in progress and that 
some success has been attained in breeding 
sorghum varieties with a very low hydro- 
cyanic acid content. 

A most interesting chapter is the one on soil 
erosion, and conservation, not only on grass- 
lands but also in the extensive coffee planta- 
tions. 

Many veterinary problems connected with 
grasslands are dealt with in another chapter ; 
these include deficiency diseases (like osteo- 
malecea), remedical measures, the tick 
scourge and its control (which is particularly 
valuable as a matter affecting most Indian 
pastures) locust invasions, fungus parasites, 
weed infestation (among which figures our 
familiar friend, Cyperus rotundus) and other 
matters. In the chapter on gsassland manage- 
ment which follows is given a useful resum6 
of the case for and against the annual burning 
of grasslands, a practice also familiar in 
India. The last chapter describes the scienti- 
fic research and experimental work in progress 
in all the different States, the sc ope of which 
should be an eye-opener to many of us. We 
have nothing but unstinted praise for this - 
excellent book, which ought to find a place in 
every agricultural library. A. K, Y, 
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pn:! r n.iltir.illy ?fj‘ --‘'tum. It i; 

ni»w ‘.vrll r«H'..r.iu that in t li<‘ <! i-.t hm’ ; mu'. 

hrtw»*rn ihr < ar!a»n rMnijuMUhl-:. ttn* 

ht.ial tonti4*'i h> rarh III luv ilv«‘ a I’nrtaiu 
ainuujst i4 h\n a a Ir at nm, v. lUi a laint niUmr. 
uitruilav >♦! :: anh m var v ina. |u'<ai«‘rt mn:.. 

Ill*' l*4ai ««f . an«i j>, liMivrvrr. Ix-ifi': maintaui 
«al i\*n-.iant. IIm' :«|h* aai «*,ini 4 *uru ta*n amnnh 
a fi litral af*nn i-* |ii nnanly ^uVin iMal l»y Ihr 
of ll^ In t «lr-U laii, rhn tuin' 
ihr. r.rrtjnn rrivnr Ux* uaiur. hatli tin* 

mnlrnnliu' tnhital uuit tin* valrtna* latud 
iii«diuai:> Tlx* ‘Ml * uin; n<nU rUnit lan i>y t'nni- 
raiX feiiv** . a nua'T.’* r.‘vn*\*/ ♦»£ tlx* ina*.-a‘ut 
pii-aljun ni tin* Ibvovy ln*mr.iu?t out rhnirly tin* 
iuh«n«'iit • intbnil! ira, 'rix* I uiMlanu'utal r iiar ■ 
a' tm ‘il a ii'rs' i.itia'al i*. tin* j tr<*;,rur<* tit an 
ui‘|ui:rrd <”1« I ’"U and th-* <U-'d und inn bnt\v«*nn 
dir dnlrii-nt L* rr ratijt'al . I k*-; ] n'i*r i'. ‘ Iv lu Ihn 
iMi.’alX'U and tlrKi't'** <4 Inraiiaatnni of tiu:. 
n|f"»dr«4i nuhmUn'- an* uiin*i*«*ul ni any 
i|iian! j,!.a! ivn* rvalnafinii of ihi:. a-^poct *vhir!i la 
r\*,s*utial m a!i,. lut «• u <*tat nm of r<-af{ivil\ 
tuU f ix* in-ailt'- oht.aand art* noin* tin* Ir: a 
inadul. Wairdi':. I'iiutriind! on r, a Infural 
«K*Vnlo|du«‘nt <‘t tin* ruuiani*ulal prundph* 
ruuuniatrd at tin* hnfftnnmd of iii-; mifn * d'lu* 
nioiT rhai'Uidnr lU a ‘'ariani V'ah*iit*y, fiin 
srnn«* nlnrlroiiny.at rva n; tin* mniinn almu in 
liiu! valnnny t)an.i«*l and ‘a» ..wnrknra havr 
niiad*M*lT«*a| tvi* vi-.-* of ihn valniu’t* bnuti mt*thn<i 
III Ihr :diap;* of a ’anlraniai diadrani with tlir 
bond Iriidlh--. tirl'm ‘d by a iiuibilr iiniul nnlrr 
Irriiirii hy ttirm “ m lira do liaison vviiih* 
hcniKilytin urtivd.y i,% drdiu*d by fian* valruct? 
** indico fli* vali'HCO libro An t'Xttnidod 


tai)I<‘ fnr a miniiirr nf aroinati<’ frrr radicals 
with tin* diar.rania is a usrl'nl mntributinn fur 
u: <* in I’alculat inna nf fra(d i vit.y . 'Fhr pi(*inrr 

(d’ .:-r( nnjilrxrs ;'dv<*n liy Dr. Dtnvar ia no 
doubt an at trai*tivr nnr but niurh nion* than 
tin* rvidrina* ydvt*n is ju‘i*dt'd bi'fnrr it ran ba 
arct'pttMi in rull. Any pirtun* of rlu‘nural 
j<‘arti\uty witlumt lad'iaa^in’r In tin* -‘nri'dy of 
tin* transit i<in idatr must nrrrssarily hr inudr- 
pnatr. It Would la* also intrrc‘.st ind In .sea* if 
tin* t'a{Iu*r utun tiuKiox rmumilation of C’yt'lo- 
pi’opanr and <d' (‘thyiriu* nxidt* hrlp in ar- 
ni.uutiny, tor .'-.onu* of tin* abnnnualitirs nf the 
tdmtan spt etruni < f tln*s<‘ ronipnunds. 

ddn* t'uial pirturr nnr tints is that in spite uf 
sonn* aiivaina* in (piant ital ive ini<‘ri)nlatiuns, 
ihroiftiea! dt*velopmeiit. has not been ahli* to 
indnsdt* any frt'sh qualitative prineipUa: fnr 
turther t*K prrim(*n( atituu 

A r.roup td' thirtt‘<*n papri's enva*!* Uu* ftrnund 
<d r.as- phase rt*a('tions, tin* bulk nf wdiieh 
(h*al *.* ith tin* labilr nmleeubss in hydrocarbon 
rraidious. Doth speid msenpic ami kinetic 
tnv<‘sl mat inns iuivi* reveah'd that th<*i*<* arc 
}<*laliv«*ly trw simple pnlyai<uuic luliihMnnlc- 
(*uh*s. Hand spi'ctia are luinwii for (dlC), 
Nll-andCdl. ami Dayilnu has addt‘d Dr( ) an<i 
f‘p,r. As n ' ushel \vnnd 1 i*mark.*; in his inirn- 
duetinu, a finml deal (d elnmustry will havt* to 
hr rr\vritt(*u if (he exist<*nc<‘ nf thr lalnie 
mnlt*ruh* lU>i IS md pnstulaird hut one has 
to arerpt tin* position that thr objm'liutt.n 
rajsc‘ij nvrr trn years ailn on ihr ma* of a si'Hii- 
rinpu ical mrthod fnr quant i tat ivt* evaluatio’ns 
still hold y.t>od and (hr tpiant ilati vt* <*vif|rm*{‘ 
m siqiport of thus postulatrd mnlreulr makrs 
nr.r of only Hus motlr of approaeh, 
ddn* eht*inn’al reartions of hydrocarbons can 
lu* rousulrrrd innirr tin* ln*a«|s ! Dei'nnipns!>- 
tion uiin Irrr radirals. rraetum of fm* radi- 
cals nr of atomic iiydronm nr other sinulur 
t‘lenient with hydrocarbons and other free 
radicals ami (txulalions. Stc’ucic Jias bimught 
{»ui tin* need for further vv(»rk on atomic 
hjaliajpomdiydro tsar bon ri'ariions whih* Wat- 
stjn has bianmht out the tiitTerences in C'-ll 
bnml energy with piamressivt* sutistitution at 
the cailmu altua hy alkyl groups. Oxitlation 
reactions naturally hguia* fuanninently in tht^ 
discu: sinu as this involves unstable inter- 
meiliate:; ami t*inphasises the trend nf kinetic 
studii‘s m ignorinj'. the sltmdnnmclric 0{][uatiun 
and consitlrnug tuily tdages in the lueehimism 
each of which invtdves only a few atomic 
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movements of the simplest character. The 
observations of Partington on the pyrolysis (tf 
hydrocarbons do not conform* as may be ex- 
pected, to the theory that the energy of vibra- 
tional degrees of freedom cun contribute to 
the activation energy. The j)yrolysis rate 
constant appears to be practically constant 
when the number of carbon atoms in the chain 
exceeds 6 . In contrast to this, oxidation 
appears to rapidly increase with tlie Icn-'.lh of 
the hydrocarbon chain. The course {)f oxida- 
tion seems to be on the lines expected for a 
Semenotf ' degenerate braachine: chain’ 
mechanism. It is obvious that further work 
is necessary for a full understanding oi the 
problem of oxidation of hydrocarbons in the 
gas phase. 

Minkoff has critically examined the i)rol>lem 
Of the radical HO. in the gas phase and has 
applied Eyring’s method to the reaction system 
which appears xo indicate a tioiigh in thu 
reaction co-ordinate correspundm.t to the 
formation of this radical as an intermediate. 
Contrary to other observations, Chara claims 
to have isolated a compound of the formula 
H‘.04 by cooling the products of an electrode- 
less discharge but this requires cumiirmat i(m. 
Spectroscopic evidence is lacking and oint 
awaits with interest the results of an infra- 
red study referred to in the pape-. Gaydon 
has been able to obtain radical spectra by a 
simple device for the study of (lame spDcivn of 
low pressure tlames and is besides able to 
indicate possible mechanisms for the formation 
of these radicals. One result of these investi- 
gations is the report of additional lulale 
molecules. 

Reactions in solution naturally occupy an 
important section of the discussion and the 
last ten years have shown the wide occurrence 
of free radicals in a variety of horaolytic and 
heterolytic reactions. Waters finds that 
persulphate oxidations and oxidations with 
Fenton^s reagent can be adequately represent- 
ed by a simple chain mechanism involving 
hydroxyl radicals. One needs much more 
than the evidence of chemical reactions 
before accepting the statement The exact 
formulation of the alcohol radical is a moot 
point particularly since the possibility of 
tautomerism must he conceded'' (italics mine). 
I should also consider that it is not safe to 
conclude only from the relative velocity 
constants that aldehydes react in the hydroxy- 
lic form. Weiss’ report of '‘Active’' oxalic acid 
is a significant contribution on the oxidations 
using perxpanganates and one can safely add 
to the list of known free radicals. 


r Curreni 
\ Science 

The contribution on tlic dccompordtion ol 
silver alkyls only serves; to in. li Mto that miicli 
more has to l.>a done in the study of tht»,t^ 
organumeiallic c'omp mnds h d'ore any r.eni‘- 
ralisatit n> art' possihitu 

U is diilieult to to I)i\ Mann’s defini- 

tion i>l‘ a free raditud as “ a neutiad ipamp of 
(‘omhined atom; tnu* of whieli }a)!s\sse:; a 
d ‘iicicuiCy of t‘h‘etron;: so thal th ‘ r.roup; c*an 
combiut' in pair.; 'Phis (hehiit on i.nplie 
liiat any monomer which readdy form; a 
dimeric mnUsmit' s.hould ttumuHl a free 
radical and the term eau b ‘ h dd apjilieabl ‘ in 
such a easi' to eompoinid; like aluminimn 
chloridi' or bromid‘% alnmi'iinm trim.‘t!ivl 
and formic* acid ! The t*vp M-.i’iemt il fa-.d that 
is ri'l’inaanl I o caud.a in iy explan.al iim hut 

not. by luieh di‘vu*us do 'In it ion:a 

While Irau'ci Mil in I cmmu al at * . ha\'r !> ‘cn 
postulated in sma'rai roacthins. their ‘hort 
life inak(*s it vewy (iitticailt to prove thois 
[)resenec‘ by oIJum' methods. 'I'lio etuit rihuMo*’ 
by Denbigh and rci-wco-kcu* . is quit-* a weUaor.o 
om^ in indieatinp. a m dlmd of usim: of t!»o,v 
leehnicpH' to maintain a .steady stafo .so that 
iransicMtl iniermcadtat*^. eau b^ <*K;unim*d, 
(‘vcm thoug.h (he* <*t.mamt ra( um is small. 

The bust group of fourtt'»m pajuuss eo\’or 
dilTerent aspertr: of the phtMoun *non of p dr- 
incM'isfdJon in whiidi fiau* radnsds play 
a sig.nifus'ud tiari. N-iutro.so a<\vl aryl aminw; 

4 ri' found (o hc‘ (dlU'ieuI rataly.sts lu imliatind 
pvdynuMuaat ion, the products ttuun ol l>y th-ui 
deconiposa lion into fre * radii*als being in- 
variably found ui th.‘ linal p dym m*. Ur 
Magurs report during th * discus aon id a 
nonf)lmto-cluMnicul ttunjeusat urc in icpetid ml 
method of proflucing frcM» raiiicals by usupd 
the S/d Hard eltkad is an indication of a fruit- 
ful new line of api>roarh to the probkan. Dr. 
Mayo’s contribution on eupidyin n i aUlun 
clearly brings out that; u tennmal ethyl on ie 
bond with cotijugaied unsuiuralion n; an 
important factor in reactivilv bat at tlm same 
time, the reported results indicatt‘ )mw other 
factors have also to be takiui into acc )unt . 
The intluonce of u sulnstiluent on sty rear poly- 
merisation ii found to be atial spui ; it) thii of 
polar subslitutiou reactions bat in carbonyl 
conjugated compounds the iidlueace app sirs 
to follow a clillerent order, a feature no! sur- 
prising in the complex held of free radical 
kinetics. Price’s interesting analy.sis of th ’ 
xoroblem enables him to separate eupolymeri- 
sation ratios, where there is no eoiupl ea! i ni 
of a disturbing storic factor, into a ' ijolar ’ 
factor and a ^general monom.n* reactivity' 
factor. While the role of solvent in reactioq 
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kintal u\s ih :.tili ni>t fully inuierstocKi» in tlu‘ 
liflil t*f |)i>lynu;rs it ha:, bren t'lcarly f.stablish- 
i-ti that t!uy talii* part in rhain tranr.fta:; and 
tiu* iiitliH nrt‘ {‘{ a Ivcut i: (iiutt! marked. 
Hainfui d and !)< war';, paina a provnU* I'urlluT 
rVidrnt'r id thi:; uhi-inauniaui. An analyai:; td 
tlir Ki tMip « paprr:. ;.ht»\v . 1 li;d th'.‘ artivatinu 
viirrity nt tinv.a irartion; invtdvt*'. iu>l only 
t In* ro'a iiianar o:n‘r ■: a.* , t v,' th* ratlwal liutiat** 
ill;: till* I'rartiuii and of t ha uinnouior and tho 
uatui’i* of Iho ropul. ion oiu'rp.y but alao thi* 
rta'.oiuinoe ouorr.y of liu* tranaitioti .staltHl. 
l*he ::tiivc*nt uslliuana* in rha’n traual’tn'.N ia 
fully Mib.'.taniialnd l.o< the coatrdmt loaa of 


S<) 

MtdvilUa Mayo and others in the next group . 
Stdornoni ha;; attenipUnl to use Dewar’s 
|)h‘X pit‘turt‘ in tlu* stiuly of raiUeal rt^aetions 
and linda the ‘ sterie etriH'i ’ of bulky groups 
an obslatde for r.eneralisaiions. Me i.s able, 
lioweviM', to sueeessfully use the idiui in a 
.study of rubber d ik,'! produ M a 
'The ])rt‘Si‘nt diaeii.ssion maintains the 
fra<iiliou that <me has eome to assoeiate with 
‘ Uiseur.sion.s of the Faraday Socitdy * and is 
sue,i‘.e;;tive of furtlun* fundainental Work in a 
fruitful fudd. 

S, V. Anantakhlshnant, 


SCIENCE NOTES AND NEWS 


Assiociation ot‘ Scientific Workers of India 

The .second Atuiual tbuieisd Mt‘e(iiu’. of tlu‘ 
As:;ociatiou of Scicatuic Wor!o*t's of India 
was held on Jaunary 4, l‘l4n, with Dr. T. N. 
Seth, Pnde:.st»r uf Medastl C’ueimstry, IMedu'al 
fhdbsie, Patna, in the chan. The iidlovvinp. 
Katudial K^ioeutivi* (it the A.e.ocialion has been 
elected for the year PMlh P;uuUt 

Jaw, dun lal Nehru; \bcc™/h'c;odeaf : Ur. U.D. 
CJuha; cboicruf .VcH’refn ne.-;; Dr. P. K. Kudiiu; 
^nd Mr, id lb Mitra; Jiont Srrri-tanj: Mr. S. 
jbhatt.iehitr ji ; Trca.oirar; Dr. D. V. K;innai'ker; 
lifr Tidier:.; Dr. A. N. Hose. Dr. S. Unnerji 
(thilcutta ) , Mr. Bharat Bhushan, Mr. S. K. 
Mulninira U)eUuj, Dr. T’. D. Patel, Maj.-CJen. 
S. S. Siikliey (Bumhay). Mr. N. U, 8nmva;.un 
(B;uundon*h Mr. A. t\ Sep (Patna), Mr. S. C. 
Hoy Uau'lumwi, Mr. H, Hasan (AUp,arh), Dr. B. 
lha-ail (i uUackI, and tlie SeiS’elaries td' tin" 
Brain he:, at Deliu, e'aliadta, Bombay, Banga- 
lore, Bueluiow, Hamgaiij. Naihali ami Patna. 

Admission to Educational Institutions 
Abroad 

The t.foverament <if India have had under 
eonslderatma fiir .some tune pa.si the problem 
of en.surmg thul Indian ,stu ients pniceeding 
abroad iit their own exp.‘n.<e benetU to the 
fullest passible extent from the edneational 
iippuiTutuUes provided by nuititutions ubruud* 

Fiii' the purpose of impartiug information 
and guidance lo studeuU wi:duug to pimcee .1 
abroaih the Governm ml of huliu have set up 
m\ Uverseiis Infurmatiuii Bureau in tlie Muuslry 
of Education, liessides Bus Bureau, there are 
at pi€:»C'nl a number of University or Provinci- 
al Students’ Advnmry Bureaux in the Pro- 
vinces and the Stales. 

Students wiithing to proceed abroad at 
theJr own QK^mm are required to contact 


for informiition, etc., the nearest advLsory 
organisation in their Provimu" or State and 
al.'.'i .•iidnuit their apjiHcations for ad.ni.sslon 
lo lhat Bureau for onward tramsinlMsion to 
the Ministry of Kductalion, (Jovernment of 
Imliii. Sludtmi; id’ the areas in whicli there 
art" no smdi iidvisory orguni.sa Ilona may, 
however, ujiply direei lo the Ministry of 
Kdueation. 

It i:; desirable that only students with good 
amniemic <tuali(h*a tion.s should .seek admission 
in forfiem univer.siii(‘.s. 

Atomic Energy Commission — India 

ddie llrst conference of tlie Atomie Energy 
Uommis'hon im"t lot lay at New Delhi to draw 
up a syllabu:; for the tt‘aching ot nuclear 
pliy.sicH, (‘h(‘ndslry and maihemalics to the 
University students l.o cipup them for re.search 
wnrk in atonue enermv. 

The eonfmmncc w;is attcade I by Dr. IL J. 
Bhabha, Dr. S. S. Bhatnugar, Dr, S. N. Bose 
and Dr. U. S. Ivrishuam member:; of the Atomic 
Energy cknumisidon and IP'i other scirmtists 
who represented M Indian universities and 
seientiUe institutes. 

MeteorolDgic;M Miasion to Himalayas 

Willi h view to studying meieorological 
condilkms, us.sociated with utniusiiheric distur- 
banees in the l.adakh Valley and the ad- 
joining Himalayan region.;, in order to make 
dying safe in the;c regions iti the cold weather, 
an RIAE mclcurologieul expeiitiun led by 
Flying Qdlcnr K. Cuandra, recently left for 
I.,udakh. 

Tlie party will study conditions in these 
regions and particularly those at altitudes 
ranging from lajiOO to 20,000 feet above sea 
level. Us medical research team, under the 
supervision of Major S. L. Kulra, will study 
medical problems connected witb high»-aliitudo 
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flying, tiie deptH of air pressure at different 


heights and how it affects the human body. 

-This is the first expedition of its kind to 
undertake a meteorological survey of the 
Himalayan regions in winter. If successful 
It will have a far-reaching effect, as an all- 
weather route through these regions will 
bring these remote Himalayan region s in 
closer contact with India, thus opening a new 
chapter in cultural intercourse between the 
land where Buddhism flourished and the land 
that gave birth to it. 

The expedition has been made possible by 
the untiring efforts of Air Commodore A. M. 
Engineer and Wing Commander H. Moolgaon- 
kar. 

Agricultural Meteorology and Hydrology 
.The Asian Conference of Weather Experts 
decided at one of its sittings to appoint two 
Sub-Commissions for Agricultural Meteo- 
rology and Hydrology to work in close 
collaboration with the permanant Commis- 
sions of the International Meteorological 
Organisations and to advise the Member States 
in this region. 

The Sub-Commission on Agricultural Meteo- 
rology will have representatives of the USSR, 
Japan (Scap), India, Pakistan, Indc-China, 
Siam and Indonesia as members. Indians re- 
presentative, Dr. L. A, Ramdas, will be the 
Chairman. 

The Sub-Commission on Hydrology will 
have as its members representatives of India, 
Pakistan, the USSR, China, Siam, Indo- 
China and the Philippines. 

'Both the Sub -Commissions will have the 
power to co-opt additional members, if 
necessary. 

The Conference also discussed the question 
of standardisation of meteorological instru- 
ments. It was felt that Asia should be sub- 
divided into- four regions for purposes of 
inter- comparison of standard barometers,’] etc. 
Co-ordination of Plant Protection Work 
in India 

''A-meeting was convend on 12th January 
1949; ‘under the aegis of the Ministry of 
^Agriculture," Government of India — and 
iind'er the Chairmanship of Sardar Datar 
Singh— Vice-Chairman of the Indian Council 
of Agricultural Research,— at which important 
decisions were taken principally on four 
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staffed to advise and assist the Provinces- and 
States and- procure for them 'insecticides, 
fungicides and mechanised equipment. 

(2) Central Pool.— -The Government of 
India should maintain a central pool of plant 
protection power-operated machinery in 3 
centres, namely Asonsol, Ajmer and Nagpur, to 
serve all parts of the country and the various 
important insecticides and fungicides and 
machinery should be rapidly tested by a 
central organisation to gauge their efficacy 
^n dealing with particular pasts and diseases. 

(3) Training of personnel.-— The Provincial 
and State Governments having- well organised 
Departments of Agriculture, should train their 
personnel and that the centre should train 
the rest of the personnel from other areas 
not having such departments. 

(4) iQuarterly Bulletin.— The Plant Protection 
Adviser should issue a quarterly Bulletin 
which may later be developed into a monthly 
bulletin giving an all-India appreciation of 
the pest and disease situation for the use 
of plant protection workers. 

Indian Botanical Society 

At the Annual Meeting of the Society held 
at Allahabad, the following Office-bearers 
were elected for the year 1949: — 

President: Prof. G. P. Majumdar, Calcutta. 

Vice-Presidents: Dr. A. C. Joshi, Hoshiar 
pur Prof. M. O. P. Iyengar, Madras. 
Councillors: Prof. Birbal Sahni, Lucknow. Dr. 
R.H. Nirula, Nagpur. Prof. Shri Ranjan. 
Allahabad. Prof. P. Maheshwari, Dacca; Dr- 
L. Narayan Rao, Bfingalore; Prof. Y. Bharad- 
waja, Jodhpur. Prof. M.3ayeed-ud-din, Hydera- 
bad; Prof. K. C. Mehta, Agra. Dr. B. P. Pal, 
Delhi: Dr. R. K. Saksena, Allahabad. 

Editorial Board: Prof. G. P. Majumflar (Chief 
Editor), Calcutta; Prof. P. Parija, Cuttack; 
Prof. A. C. Joshi, Hoshiarpur. 

Dr. T. S. Mahabale. Royal institute of Sci- 
ence, Bombay- 1, and Prof. S. P. Agharkar, Law 
College Building, P6bha-4, continue to be the 
Secretary and the Treasurer and Business 
Manager of the Society respectively. 

Unesco Grant to Indian Chemical Society 
• The Secretary of the Indian . Chemical 
Society is glad to announce that Union In- 
ternationale d’Histoire des Sciences - has, -out 
of their subscription from Unesco, made .a 
contribution of- the sum of 500. dollars towards 
the preparation of the History, of the Chemistry . 


aspects of plant protection work in- India. 
- (i)‘ Building up of plant protection organi- 
sations— Every' ; 'Province - and State .should 
iiSve' ‘adequate' plant protection staff;- the 
■‘centi'&l- Directorate ■ • ■ of • ~ Plant Pro tection> 
Qfiarantitie aiid.-Storage should be adequately 


.in- Ancient and- MedieavaL India undertaken 
by -the- Society.- - The Society has also approa- 
ched the Govt, of India ior a-generous. con- 
rtibution for-the same purpose.. • 


Sditor:’‘M.'’'Si'eemvasava, B-A-. F-A-So- o,tKr;aVia .4 
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ROLE OF ENGINEERS IN INDIA-- 


TT is an extraordinary fact and unfortunate 
^ fact that the enoi'mous resources 
available in India have not been utilised 
for raising the standard of the nation. 
It is clear that with the proper utilisation 
of the present resources of India we can raise 
the standard very greatly. 

Nevertheless, the fact remains that not 
only do we not utilise them to the best 
ad.vanta-ge. ;but :we actually: waste the 
e^xisting "resources in destructive activities. 
That is a tragedy of the present generation. 

^ Extracts from an Address delivered by 
Pandit Jawaharlal Nehru on 6th December 
1948 while inaugurating the 19th Annual Meet- 
ing of the Central Board of Irrigation, 


Even more so it has beem of th(^ |>a8t 
generation. Somehow, wo always find in 
history in the past age and in the prestml 
age that there are conflicting fore(\s, forceps 
of construction and forces of dcLstruction. 
We find this conflict In, the* attitude of 
nations towards one aaotheu^ and among 
groups and ultimately periiap.s in the 
spirit of man himself. 

No man can work eiroctively without 
faith in himself that the forces of con- 
struction are there. Look at the map of 
Asia and of India. It stares at me in my room 
in the office. Whenever I look at it many 
pictures come up before my mind's eye, 
pictures of the long past history, of the 
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actual development of man. from the 
earlier stages, of the beginning of culture 
and civilisation and of agriculture of the 
early days. Then my attention is con- 
centrated on that huge block of mouniains 
— the Himalayas. Look at them ! Can you 
think of any other part of the world with 
such a magnificent stretch of mountains 
with such a vast reservoii* of power and 
potential strength locked up in them! I 
know of none. How can w<‘ utilise it? 
There are many ways but essentially it is the 
job of the engineers to tap this vast power. 
River valley schemes, more or less, sei-ateh 
the surface and it may be that many 
generations may pass before w(^ have goiu‘ 
very far in exploiting this trenumdous 
power we have got. In all these', ('ngiruH'rs 
can play a very eflective part. 

Our task requires th(' co-operation of 
a large number of persons. From the top 
to bottom, if that co-operation is lacking 
and the spirit of working together is lark- 
ing, that job cannot bo done properly and 
is delayed. 

We have a very big job to do in this 
country in every sphere. It is no good 
complaining of uncomfortable tinngs 


happening around us. Since wt‘ arc' horn iii 
this pcuaod, wc' have to lacc' them and 
conciiu'r our dillicult ic's. Theiac is r.ning to 
be' little rest or rcsal pc'aca' for us. 'Fhere 
nrc‘ going to bt' no dividtmds. pros- 

pect before us is work, hard work. Yi)U 
must diveuM. this hard work inttwa^ustruc- 
tivc' c haunt 'Is. 

I do wish the' c'ni’int't'r.s pre.auit lu'rt' to 
rc'alisc* that (lit' r(‘Sponsii)i!ity of thi' 
(‘onstiaict iv(^ cohort is tnaucuidous and a 
grt'al deal th‘i)t'nd.s on Ih)W tlu'y discharge 
that rc‘Sj>onsibi I if y ami in whal .spirit thc'.v 
dischare.e it. 1 want you to infus- in your 
work the hicjier spirit of dome, a lint* 
Job in fulfilmi'af of c(‘i'tain tdijcn't uass and 
idc'as. You sc't' aueiiuit .'d riud ur<*.:, mtt.i- 
ipU‘S, h'!ni)les. No one knou.*'. who Inidt 
tluMU but anyone' can st'e with hi;. c\a*;. 
that ix'opli' wlu) built them w<*re not only 
line' c'ngiiUHM's l)ut mt'n of faitii in tliru 
work. No onc' can build .stu'ii t}ung.;i unh»ss 
hi' has faitln Wi' art' livini' in a ddTerc'ut 
agt'. W(^ do not spc'iul our time in making 
moscjiu'S and ti'inph'S, hid un* lauihl many 
type's of public works. I would like* ytui 
to work with that faith ami you will find 
that if you work iu that spirit the rc*;adt.s 
will lx* gn-c'at. 


j 


I 


WORLD SCIENTISTS DISCUSS ATOMIC CHEMISTRY 


r\lSTINGUISHED world scientists will gather 
in Britain towards the end of M.arch for 
a week’s conference and interchange of ideas 
on atomic energy chemical developments. 

The gathering, to be held during the week 
beginning March 28, has been arranged by 
the Atomic Energy Research Establishment 
of the British Ministry of Supply in conjunc- 
tion with the Chemical Society. 

The first part of the conCerencc, to be held 
in Oxford from March 28 to 30, will include a 


(iiscus.sion on the ch-'inistry of tht' Heavy Kir 
inenls and on meiht>ds of separating radio 
i.soiopes. 

The latter part will t'dce plAci' in l#ondon. 
and papers will be given on the use of radio™ 
active tracer elements in chemi.stry, and wdl 
include applications in physical, inorganit*. 
organic and bio-chemi.stry. 

The conference will be attcnthal liy Fellows 
of the Chemical Society and by rcpre.senta- 
tive.s of scientific in.stitution.s invited by the 
Ministry of Supply. 


No. ,? ^ 

March J949 , 
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ATOMIC KNKR 

TN view t>f tht‘ fa<‘t that thf or)taiU‘;at lou of 
wtniv HI th;* ii!i -Irar in In lia 

wuulii ::nital»ly t raiiiiMi a h'-nt ial;; in 

larra* nuiuhiTs in n«‘ar faaturo, th » 

At«>nin‘ Kn 'ra.v Conuniasitai r«H-.*ntly ctin- 
vrn<»»! a (\>nf«*r(*n • ‘ (jf anni ‘ of th • l«‘:i(iin*t 
.S 'a'nti;.t : in tho tanintry to con :i<h*r what 
stop ; :houl:| h * tai%on to inoi't thir; h nnan 1. 
Snna^ tht* tini vorsat in.; woulh natnraily ha 
tho pro|ior luu ;; 'rios f ir tranuin'. r.u -h 
jan .:',onnrh al! uni xansa! ios an I proinin ait 
nsaairoh in :t if u! itui'; wna* invito! to a.arl 
th*h*r.nto:; to thi : CainfiU'rina*, whi ’h in ‘t in 
Now Dolhi, on this :U;;t and Ihhid .lanuary, 

!h .1. Hlialiha. (hrdnnan of tha A.K.t’., 
|>rn.adod o\Tr tlit‘ dtdihorat ion a 'ri\ ‘ iin - 
|)oriant dion aoir; roa'di-nl at th“ (.'onf<'roira‘ 
wiTo: (1) t'hop:; shouhl la* taknn inun “li~ 
atnly to draw up a unifonu and laiitahlo 
syllabus for th * toaohin-f of th aindio il an I 
praidical pliy a-*':, mat ln*in d in : and oh'*mis''* 
try in Indian Hu xa rati *.; (It) K«*fro:hT 
rour/.o:;, Ida* suuunor stdiau’s, slrudti h • 
orr.ani a*d for wdlm:*, ttsudmr : of th * uni- 
vor.atm:: s-o tti d tli ^ sU’*aa*sto I syllahu: may 
hr tauy.ht in tlm luuvt*! sd n*:: by th ‘iin 

l^y way of implnnmntun' tin* tir d (hnasion. 
iho Confomma* .ippoinloil a Committis* to y.o 
into tho tfurstitni of drafting a audalilo 
.Hvilabus fur llioorotuaal physn’s, oxptua« 
inontal pliysitss and rimnurdry polny up to 
tho M.Sr. staiuiard whirh ooahl ho oauly 
adtjpi***^ univoTMitios without th ' 

noro ; aty of radically ohanninn th • exist in", 
cura nada ovorntyju . 

'rin* foIhHvm.t wore nomiuatod on thi: 
Ctunnuitoo : dir. S. N. Iloso. Dr. D. S. 
Rodiarn Dr. R. C. Majunidar, Dr. N, H. ^h‘n. 
Dr. U. S. Rnsiuian, Dr. Ih M, Ho a% Dr. 11 J. 
Taylor, Hi of S. Hdiaripiva, Dr. Mata i*ra.;ad. 
Dr. ih H Kano. Dr. H. Ih Sarkar and 
Dr. Jandrdi Sliankar, 

ISOTOPE 

B niTAiyrkS hint- atanic pUo has jmd 

riiu'tc i work tin th«‘ produ dinn of nulio- 

artivi* isotopfS. 

When op^u'atinc at full p iw.-r it will la* aide 
to produ *0 all tin* artilhdal railto active i.so- 
tuprs requiu'd hy nunhc d» industrial amt other 
rc.'icarcli wox'ker.s m the U.K m wall a ; in- 
creantHl suppde: for export, for whic*h a 
steiuhly imn-misiar: deman I is unticipuled. 

Opened at Hritiun’s Atomir Knorify Research 
Eftabllihment at Harwell in July last year, 


Y COMMISSION 

d'he fohowitvf are iln* ftu’in: of rtdeis^nco 
of th ^ Couiniif lee : — 

I. dk) .anad h\!/.e the ;;y 1 lahu ; of t '‘iehiirf 
iu Hliysies, Dh*niislry and Mai h-nrd i • : in 
tine ddTerenI lndi:m universdi*: an i to 
mak'^ nn-oinnnmdat ion;: wiiii 111 ‘ ohjt*,*!, of 
brimhunf tii-*s-,‘ eour;‘s; to (h‘ k*vel of 
modern st.andard ddr* Domnuttt* * will p *y 
.si).*eial all.tml.ion to th * in dtnion of hasir 
knowh" le, * in each :;:d)i‘et*l win eh ovary 
.sl.Ufliml. sht>idd know. 'Ph ‘ Ckinunitlee will 
al.so tlraw up inon^ ad\ aneed (‘oiir;: for 

lima* who .siuadal i.se in atonde seien-c*:, 

Ih 'I'o (‘ireidate (Im c‘oin*ses drawn no hy 
tlee C’onnni(h*e to all Hue univt^rsit iiv; for 
janp'.e*;! itins and on naa'ipf of r‘plieq to 
.suhiud a final report to the Alorni:* Kneryy 
( aunmis.'.ion. 

d. 'Pa oxamme wh-tlner Ih- eouisse.s 
.su". ‘ by tile C!{muniltee c.an b* divui 'd 
lamvimieidly ini.o undiT--nra.lu ate and pu.d- 
e.raduate x'ourses. 

•h 'Po submit a preliminary r'*|)arl liy 
th ‘ imd of l'k*hruary HM.) a that th ^ d > m"-* 
in ml taudd he comnumicatisl to dilTerent 
univer.sitits; well in advama* hefma* tlu^ lami- 
meacem mt of the next academii* year. 

U may Im p;)!nf.«‘ I oiii llm de usion ; 
arrived at thi;: (!anfereni-e railed hy Hm 
A.K.C. when iinphau ait *d. wdl ron:H{uh‘ 
a <M>nt*rc»h* step in orr.am laliun an 1 d ‘Veloa- 
nrad of Ih ‘ atomi;- Siueii -t* : m In fi t. 'Plus 
is p *rhap ; th- fir.st, I im * that repre aad at ive : 
from all the (isa ddtm. ami la* ; Mreli in;lilu- 
iioa; in India h ive ni *( tojedh to forma- 
hate uairtnau :;yl{abi for physaes, m ilh *- 
md.ie: an I rlnanistry for a h)ptiu:i hy all 
Indian umviusalie,:. It i.s isnai ^aly to he 
Uoptnl that tin* Usui p.ivtm hy the A.Kdh will 
be followed by other maiujjs of :;eiomas:. 

PRODUCTION 

tht‘ pile has a rated tmtpul of (Ipiu j kilowdt a 
and \va:: desium‘d pnm inly for t‘xp *riai au il 
purposes. Mrderials win di d. irra li lies wdi 
he 2i) tinuse more ai'tive than those .so far 
irradia!(‘fl 

Radio»artivr isoL'ipe; hav ‘ airea ly 1) son 
drUvr.aal hy U irw dl to v udo.i 5 re search 
institutioms, inrludimj lio ipiials, uaiver aties 
and imlu.strial orifams.diein in the Udv.. and 
abroml. 

The first d diveides from ihii lun^e pile wfU 
start early in March. 
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ANIMAL HUSBANDRY WING MEETING OF THE BOARD OF 
AGRICULTURE AND ANIMAL HUSBANDRY 

(Indian Council of Agricultural Research ) 


T he Eighth Animal Husbandry Wing Meet- 
ing, which was held at Mysore during 
the third week of February 1949, * was 
inaugurated by His Highness the Maharaja 
of Mysore. His Highness emphasised the part 
played by the cattle in the economic well- 
being of this country from very ancient 
times and outlined the problems facing the 
country to-day. 

This meeting which was presided over by 
Sardar Datar Singh, was of special signifi- 
cance at this juncture when the balance of 
cattle wealth has become rather unfavour- 
able due to the partition of the country. 
The Province of Sind is the home of several 
important milch herds and as things stand 
to-day their import has almost ceased. 
The effect of this is already felt, and per 
capita supply of milk which stood at 5 • 8 oz. 
before partition has dropped to 5*2 oz. On 
the other hand ’the import of milk products 
like butter, condensed milk, milk powder 
and cheese is increasing rapidly day by day. 
The Wing specially considered this loss to 
the cattle wealth, and far-reaching sugges- 
tions were made to conserve the available 
stock of animals of all-India breeds. It was 
proposed to establish large cattle farms of 
such breeds in suitable areas, creating ‘ key 
village ’ areas to help the multiplication of 
better quality of cattle, and set up a Special 
Board with necessary statutory and func- 
:ioning powers to look after the well-being 
)f the cattle wealth. A closely interrelated 
)roposal was also adopted in the form of 
letting up of key village ” areas in 
iifferent parts of every Province and State 
vhere intensive cattle-breeding work could 
)e carried out. Shortage of proven sires is 
he biggest obstacle to cattle development, 
^s things stand to-day only one sire is 
vailable where 250 are required. To 
vercome this obstacle the plan envisages 
hat the available pure-bred bulls should 
le concentrated in selected key villages 
aking into consideration the nature of 
reed most suitable for that area, to cross 
dth the available stock in that area, 
imultaneously, steps will be taken to 
iforce by legislation compulsory castration 
t bulls in these selected areas. The grad- 
i stock produced will be available from 
le very first generation to grade up the 
•iginal stock. In the key village area 
self the indigenous stock after the fifth 


generation will be almost as good as pure- 
bred stock, and thus work will be gradually 
extended to other areas, with the result 
that in course of the time each village could 
become a breeding centre instead of rely- 
ing on a few farms as at present. The plan 
thus aims at improving the existing stock 
on a much larger scale than is possible just 
now and may truly be called a milestone 
in the cattle improvement schemes that 
have been formulated so far. 

The work carried out, with cows and 
buffaloes, at a few selected centres on arti- 
ficial insemination has given very promis- 
ing results. It was therefore proposed that 
this method should be now utilised widely 
for improving cattle. In the beginning it 
will no doubt be necessary to exercise 
caution and extend the work step by step to 
avoid disappointments later. 

Along with breeding, an equally impor- 
tant problem is to find ways and means of 
augmenting the present inadequate supply 
of feeding stuffs for cattle. Shortage of 
feeding stuffs is one of the biggest obstacles 
facing the cattle industry, which, if not 
tackled properly, will upset any plan for 
cattle improvement and production of more 
milk. The subject received careful con- 
sideration at the meeting and the proposal 
was made that in view of the fact that at 
present a large number of cattle live only 
on the agricultural residues, means should 
be found to devote a certain portion of the 
land where irrigation facilities exist and that 
which the Government is proposing to deve- 
lop, for growing fodder. Fodder should 
also be grown by proper rotation on the 
existing land. Utilisation of leaves and 
seeds of fruits by processing or otherwise, 
making use of materials such as entrails, 
blood, bones, etc., creating fuel and fodder 
plantations, conserving grass during the 
monsoon seasons in the form of silage— 
were some of the methods suggested. It 
was recommended that the present practice 
of exporting oil-seeds should be discontinu- 
ed early and seeds should be crushed in 
villages so that cakes will be available for 
use as cattle feed. The practice of extract- 
ing oil from oil-cakes by solvent extraction 
needed to be discouraged as there was no 
justification for assuming that our cattle 
get an adequate amount of fat and calories 
in their diet from other sources. If the use 
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of f«>r inauiu’mst \va ; .•-.toppad, 

\vh«*ro\‘ar ptj;,ai>lo. that vvih la^Ioaa.t* aon™ 
sidtaaihlr t|U.aitit>' af rata.; for 

ratfir, ‘i’hf r<»lo of traar rlnu.^nts iti 
annual iiuirilion i ; a .aihjo.-l that ha ; not 
Ih-ou in\a*,;t 1 sd«*d ill a!i>‘ a.roal <iotad. as 
alsotlio toxaat> uf plant .. ao.i .umoil hy Ilia 
auana’ . d.ui'ina, s.ra.’ur; It wa.-; tharofoi(‘ 
I'rnauiurnd! -d that thi*..o two .aihjoats. 
slioult! \u‘ ,n\S':.! laatod in dotail, 

d‘hr nua-tiH;.: al I' aon sd U'o.i tluMia nl for 
till* unprovanuaP of aattlo tn lidly artsas 
anti di'tadod to appouit a Spai-ial (duninittao 
toMi}\ov!ht* pr. hloiu, aspcrially tn aiasi.s 
whojo tn<itr.attttu;; hrt‘ad:, fail !<» thriv a 

'riio Wupa. SUIt/.ost ini slap:: that .sliould ha 
takan ttt laslut'a tha mortality aiuoupst 
younp aalvt':‘. u htah is a {ojur.tant drain on 
■-:onH‘ t)f tin* pt»t(Sit lal ly hast aattia. Apart 
from tha variou. ihsaa sa : whudi ara rtss 
ponsihU' ft>r tin.. Iiaavy lo. ’S it war. .Mupha.sis - 
ati that tlia pi tthlain u a:, larpaly an tM-ononna 
ona. ami unla:. . ias'atlnu’. of iiVi* :to<’k wa-; 
luatia prordahlt*. otltar ram. 'dial nu' i;;ur<‘.s 
aanno! l>o a\p» rtaii ta* hnna. tin* dt'.aiasi 
ahaima . in tin- axi SiU;' praat laa:;. It wa.s 
fhaiafttja 1 art niUlian* lati that wiiara po;;;ajda 
I'alf faifu.s rdiould la* stai fati wlua a ral v«‘:: 

IMPKOVKMKNT IN MI 

I X th»^ fitdd tif andntaatiiral history, tlu^ 
Mothod lit Sanation iias nnifonnly 
Ut*an followril for pnrpo:;os of liatiipp VVdh 
tito hol|} of hmi‘duiis, of whmh tht‘ datt'.s art' 
known frotu mda|H*ndt'Ut (*vidaiua\ an 
avolutumarv .aru*:: is lirst huilt up; and 
than taiuidas of whu’h tho <iah‘s am not 
kma^n. ara a.sipsiad tiata.s art'ordin,; to 
limn naarna . s to tint* or otiiar of tin' laml 
marks in tiia M-ala. '!‘ha as:aimpti<jn in 
Indian Arahitaatura ha,s haan that III.' wholt' 
of India oan ha tra.ifad as om‘ unit tn avo 
lutnun and that ovailutton it.salf has boon 
niutafaral Ihihiant worlo'rs hka I'urpsii- 
son or Uakhalda.s Ham'i ji hava only ilitVor 
ad front oua anutliai' in thmr ahoiac* of 
tdainants u:;ad for huihlms; up tlu' saala of 
rafarama* * hut tha fumiamantal assump- 
tion:; hava hat*n uniform. 

Profas.sor Bo.-a sur.ihsds that this method 
of trcatini! tha whulo of India as ona <‘vo- 
lutnmary unit, ami tin* <iapmidanaa on 

Summary of the Prasid-sitial Addrtsss d(di- 
verini h\ Profa'.:.or Xirmal Kumar Hosa, to the 
Sfction ’ of Aiiihropoloay uinl Arahuialotpy 
ciurmn the liiith Sassaui of tha Indian Saitmatr 
Canttres.s held at Allahaback January HhH). 


may ha raarmi and looked after {iropi'idy 
till maturity. DilTm'ant praat iaas for rt'ar- 
iny of aalv(';: ar<‘ fidlowi'd in diiTart'nl par!:; 
of the (’oimiry. It was tllarc'foiH' daaidail 
to survu'y tlu'.si' nu'thods so that wdian tlu' 
t‘xparii‘iu’<‘ of all tin* hi’aadars is pooh'd 
toi'.t'thar it may In* possihh* to evolve a 
aheap metlnui for raisim; aalve.s. 

It was n‘('ominende<l that in vii'w of the 
a.rowina, immln'r of centres wlns'i' various 
videriuary liiolopii'al products aia* tnanu- 
fai'turcii, and also ht'caus.* of the iarrfc 
import of thi'ia' produi'ts, it was necc;‘.sary 
to st‘t up an orpsmisation with .‘:atuto!'y 
{lowers to lay down .stamlards and clu'ck 
the ijiia ity of tlh'se jirodiicts. ►Suah an 
orp.anisat ion is overdui' ami it is hojitsl 
that early action will he taken on the lines 
of the exist iiui l.)rup. Acts .from which 
v<'t('rinary products ari' <'X ‘luded now. 

'Fha ({iicstion of vi‘t *rin;iry aduc dion was 
alsi) discus.u'd. It was (‘iniihasiscd that Iht' 
Stan lard of Iraininp, should no! only hi' 
muform, hut. as hipji as fiossihlc. 'rim 
scttmc. ipi of an Indian Vcti'i'inary (.aiuncil 
was rccoinmt'iuh'd to safcppianl th ' inti'i'esis 
ami inh'j’.rity of tlu' vthi'rinary profession. 

rrnoDS of dating* 

unilinear ('vulutionism is not justiliod. 
‘riuna* IS evidence to show that in ditferi'nt 
r<'c,ion*:, t('m{)les have followed slic.htly 
dilTcia'nt courses of ('volution. IVIor<'over, 
tin' structural tdi'mcids of t('m{)h's hava* also 
changed, not uniformly, hul at varyinp 
ratt'S. 

Professor Bose has trit'd to apply the 
Distrilmlion Mt'lhod for findink tin* la'lativ.' 
ape of thosi* eh'naeuts. He propo.a's tliat, 
in ('Uch reipon of India, the datetl ternjdi's 
.should ht* tak('n U|), suhjts’ti'd to a uniform 
ss'henit' of analysis, ami an indi'|>endt'nt 
scab* of (‘Volution huilt up with tlu'ir In*!]). 
\Vh(*u this work Inas ht't'u aeconpilishetl in 
ddTi'rt'Ul {)rovinci'S of India, the (indinifs 
arrived at by a rt'lianct' U{)ou thi' Uistri- 
hution Method sliuuld he compaia'd wtlli the 
above ri'sult. Only tlien shall wt* he in a 
position to asst'ss thi* value' of tlu* latter 
nu'lhod, us well as c'lneck th'* ri'uilis arriVi'd 
at hy pn*vious wc>rki*rs in tin* Ih'ld, vvlm 
ri'lied on a h('li(*f m the uniformity of evo- 
lution. 

R>*.a'arch work(*rs in dilTerent areas can 
thus be of help to one another in bringing 
moiH' precision into methois of dating. 


A REGIONAL METALLURGICAI. RHSICA!^/!! 

WKSTKKN INiUA 


I.A!U.):-^A r )RV ^■OR 


A n impassioned ploa fur th- 

merit of a centre for iniu;;trial 
llurgical research to nuH»l the tn hruvi it 
needs of Western India was ina it‘ by IMmI. 
N* P. Gandhi in the cour.^c of his atlttr** : 
before the Bombay Metallurihcai Su*n^tv. 
at Bombay. Every metal iurniral factmy. ii * 
said, must needs got probltans to SijiVi* from 
time to time. Sometimes a furn t.*e i.; 
not giving the required itanpm-ature; .;nni ^ 
times the fuel or energy eouumuHl i ; e.\c * 
sive; sometimes the refractory mat Tial tads 
in an unaccountable mantun'; souictiim* ; the 
metal produced has too niatiy blow Imh*.: 
or other dele cts; sometimes tht' nudal raiimd 
be rolled well; sometinn's tht» diec rtdl:. 
etc., wear too ciuickly or brt'ak too <dit‘n; 
sometimes the rejection of castings is too 
great to leave a margin of protU: soumtimes 
a tool or machine part is not functitinin*' 
properly due to faulty lusit treatment; 

, sometimes a metal is oxidising ha<U>% and 
so on. Scoi'cs of such instances will oceur 
to most factory workers. Mow are 
problems to be solved? By shuttini!; our 
eyes to them ? By blaming ill-luck ? By 
putting up with them as something mysteri- 
ous or un.solvable ? No. Tlu'y can bt» 
investigated into. In most eases a (due aud 
away out can be found at a suni'amtly 
low cost. Only we must, havt^ a lest ina. labo- 
ratory, a band of investigator.^ and tin* 
will and perseverance to solve. 

Most small factories cannot alTord to 
have a research laboratory of their own. 
They would probably have morci tochmeal 
problems to solve than the larger factories. 
Even if they can alTord the eciuiptnent, they 
cannot allord the salary of a whole -imu* 
staff. What then are Ih *y to do ? Tlu* 
answer is: Co-operate with other factot'i<‘s 
in the trade. Here come.-; in the (iiusstion 
cf competition. One factory owner often 
does not want the others to know what his 
problem is and what solution he has found 
for it. Can this necessary secrecy be .sab*- 
guarded in a research laboratory put up 
jointly with others in the trade ? The 
answer is: yes. If you ask how, here i.s 
an answer. 

Suppose 20 factories in a trade jointly 
raise a sum of two lakhs of rupees for a co- 
operative industrial research laboratory. 
(Nowadays amounts can be contributed 
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lory fhcji* .'Janibi |» - .4 Jr-.i ‘U f u' ; uf 

va(‘anl uk-juu. let; mb ■ ; .b* < ?r. t .ui -.-i 

ailfl httf'd With g.r.. \K.i\-i, rh- ajifl 

lalnirafiHy fuiiuiuir Arr. srn-m b*-! !ii tn 
Wanfiub ta .t |a»<.b’.riu t .»,n bar 

uUf* uf Dv* v.aauit it. .mi-., a p -i u I .nil 

burrtnv ai h iv-- ar.-.--:. i.t lii - n«- ..u v 
Clpupui *ut aud ru'.'UtU'Ul ' M k. 

n. ‘diuuid b‘' Mpcii tH !h«- Uiiu t i fU.ihr u'iC 

uf till* { ^<aui.tu-'U! tt'-.rai h ’.!.bd »tu 

payiU'‘Ut if it r.'-i dr‘..tu*r It '.h'Uil i In- 

likcwi.-u" i> ' u|i.-n ti.i th--' Ut lu ilib 

il:; t)WU sfaf! fiu ;.fflv.*UC b. •. |a‘d-lr|||'j 

t‘dh**r fj'um d'. ^wu m 

r(*iU uited liy u tli- »*„ bulh, 

n, shuuhi only b.-* Il-v- '‘,.-,,41 V fni tl-i- 

dt*partiiimt !.u Mhat lb- •.!.»:! iri 

.SUnici{*Ut iy quatilirti lu Iiw lli.-- bui isrA rd 

(‘(luiptn-iit prui>:niv At rud t»f iti-* 

work thi* lairnHVrd ripi p.iu uu .*u<l -bu-rr'i 
art* to bt* riduiurii, Nbt. » h.iig*’ r.hutild 
be madi* to tlu- biiu fm li-u* i/uiniiu-ui 
capital (‘cpupmcnt itst-d fui th*- iOMuiich. 
The only clmrgt* :diuuid hr m it-.prn 44 
tlu* stores and energy tmreann»-d aiul for 
any danuu.:e (.uiuscnl, lie* ijrm firs*d not 
divulge what problem it iMVe:dsgatCHl and 
with what, leiulls. 

The cost of solving a problem nr .-iuch li 
manner would only be a fnirijon of what 
the firm would have to spend if it wmi I0 
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luiy ;tll t iif iH.H‘c::; ;iry in;;l riunt'iit.s. ap});n’:j’- 
tti;;, c'tc., Ill up a ttanporai-y lalxMMtory ft)!' 
tlu‘ n*;:«*ari'lK di.';ina!in<* it and (ii ;pt);t* (if 
it \vh«*n t h;‘ wai k waa Iflh* r^rh.'in * 

iif r(ja»pat‘at tvr induafrial rt*:'.;au'cli a.ur.aaahnl. 
inor<‘ luunt*}* wuuUl flaw in and turth.M' 


tapiipnaail faifh aa a rivad ro p-apli, a pnlaro- 
yi’aph, an X-ray unii. (da. could he adiled and 
(‘ven a perruanen! luiiidiu". {)Uf. up. If it 
faih'd, Ih M'o won !{i prohai)! V 1) ' Id.llc difll- 
(‘uMy in diap > au »; of th ^ ::laudartl units of 
till' t‘<paii)tnonl . 


THE INDI AN COUNCII. O !>' THE BRITISH EMPIRE LEPROSY RELIEF 
ASSOCIATION ANNUAL REPORT, 1!M7 


AH India Ia‘pr(c:y W «>}dc(*i's (‘oiifcr ' 
* t nrt\ tin* {ir.*it <d‘ it*; kiml in Iinlia^ ludd 
rt.s r;Ui o,L.;ful v, aon in \\ ardha, Tht^ in na-a;;- 
inp. uitorcst taktni hy Ihovin dal (hU'-n .i- 
unniis in anti lopiosy work wa,; liicjily 
f-tratifyinip 'Hie r(\st\'irtdi aclivitje.*; were 
conducti'd in collahorat ion with the Kndow ’ 
nund Fund of tln^ School of d'ropical M ‘dicitio, 
rah'utta. and the Indian Ho.ararch l-’and 
A:;:aiciat ion. 'I’lic :aunniary of the la'soarchor. 
includ(ai: 

I. lltrranoLlu' Sulphon'*:'., 

Protnin:. and diacono. in !o)ua»;:y, wore found 
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tyjMci (jf (*V(^ d<':aona in Icpror y. dOd (’arc:; 
wore rdudied (<f winch i HI vv(aa* inadrai taia 
of tlicra* U'd \vci<‘ lia dcriohup 'ahv noi'.ativc. 
:M po.ativo, only two casts: had coinplo(«‘ lo.;:; 
of .‘apjd ut on«’ t\vc. of no h’proinafous ca:;ts-: 
oxanunoti. '.di waua* fairly int •nsivay \\\\ advanc- 
t‘d, coinphdt* iosL i.f s.ic.id v. as n die ni oidv in 
two iststss. 'Hus hiuiuic, indicalos that t^yo- 
lesions in lopiosyui India is a raia* t'onddion. 

d. lid 'th*ruihiOo''nl s’finfnss'' I)r Hao a claim 
for auctas.sful (niHivalion of M. Icp.nr m 
aymhmsas with hu dimauia culturo ctmhi not 
hr conlirimai. 

4. 7Vua ‘Urnssaon of I ‘jaro :?/ lu/ rtd'k ra lohto:: 
!hs Moisor, a iiho«l -sian leprosy worker 
sukUesteti that coekroaehes are ns-iion: idle ftir 
t ran.anissum of huu'o.sy, hut this vawv could 
not ht* confirmed hy nssultsof lln‘ (‘xpmdnnmt 
oirrital out at tin* Sclioiil of d'rojju’ial 
Mcdicim*, (udeutta. 

U.seful lintiinips wt*re uhtauu*d in a cur- 
ry lutiua atudy of ciinicui, bactoriuloitioal 


and imnnnudop.it‘aI a::[ie(‘(:; of h^prosy. Other 
activitie; includ ‘d t.*a.*hind and routine 
clinical vvMuk. 

Amon*'. lice Provincial lu*a'r*h(s; th(‘ scope" 
of the work wa.: (mormon, ‘ily widened in 
Madras. 'riH'n* were Id inumrlanl inpatient 
ins.t Hut ions in Hu* idmvinc.* ir*side:; facilities 
for admi.rdon and ([‘(‘atm 'ut in differc'nt 
1 h'aihpiarl er.s iio.aiitals. In the fndd of 
inVi'.'d ijpd ion, I'liild h*pro.‘;y ns* *ived ra)nsi- 
d(*rahl(‘ at((‘niion. la .Said'i{)'*t, a Child 
(Hinic was. (‘si ahl i.shed ("x du d vely for child 
leprosy empiir.v and valmihh* datsi re/tardhiff 
ineid *n;*c of th * nature" of the disesasi" were 
eolleet.e;!. If. wa ; <*! i ‘i I.e M hat thi" inaiodty 
(d’ lopros.y ca;; ‘ : in i*hihln‘n und a* Itm y:.'ars 
foian ‘d a p;roup of ‘pr ‘h‘|)romalous l(*pro;-;y’ 
or ineipieirl h* son ; of i*iiildhe ) 1. I'h *y wma," 
k(*})t und(*r oh.u'rvafion with ml tia^almcmt 
mid most, <d’ tlu*m ;:how(‘d spontaiumus 
unnro v(‘nr ‘id . It wa.: al.':o foun:! that the 
closer an i nmn* prolmi'ied Ih * coiHa d. with 
h‘prous cas s, the moia* sm'iou:; tin* form of 
the la* ;uH iim di;;eas.t‘. Another valuable 
oliservaiioii was th;d. the incid *uce of 
leprosy wa:: d *cn*a;:imt in villma*:; whe^l^ 
niphi .‘;(*r,rt*i;at ion of inh'ctive pali(*nts wa.s 
(‘nfor(*(‘d and iner(‘ased in tin* corn*spond- 
iiu* p.roup : of vdlam'S wlu'ia* llu'ia* was: no 
niph! :: * pa^'salion. In I h * .sinw *v work in the 
endemie di;;trieis it wa ; found that in thi" 
hu’hiy (*nd(‘mic area eluld-rati* vari<* i from 
H) d, toVddl'd, of tin* total (*a.S(ss. In tin* 
sph(‘r(* of tr(*atnu"nt with sulphoms p,roups(* 
of line':: then* was .*;om * pi’onu.st* in (a*rtain 
1yp(" of eas as. wa;: pr(*viou;dy ohs<‘rved. 
Sonu* :iyurv(‘die rt .a *dits: rt‘ K>rte t to 1) " of 
us * in It'prosy w(*re iri(*d without eiu’ourap- 
imi ri*suH;:. d'lu* Provineial ( Jovernment, the 
indi:in Chmucil of British Fmpiia* Li^proiyy 
Htdief As::ociation and Mission lustiiations 
have shaiae in the Anli-Lepnrsy crvinpuign 
in tin* Province. 


K, P. Mr.jsrojsr, 
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COLLOIDS IN BIOLOGY AND M!\DU, INI 


T he address deals with etn'tain id 

colloid chemistry with spi‘c_ial 
encc to biological processc's. ColiiJids oiler 
a fruitful meeting' ground lor tlie iiiller*‘nt 
branches of Science ; its manilolii appli- 
cations not only io industry hut also tti 
biology and medicim' have made it oi vita* 
importance to the biologist and the physe» 
legist. Colloid teehnique olTtu's poWiudnl 
tools to probe into the naturi' of isidati*ti 
growing cells and tissues and hsids to a 
better understanding of llu' typ-*s. th • 
mechanism o f sub-d ivision, their inovann.uit .•« 
and the factors an'cH-iing the nutrition of 
cells, muscle, and blood. A pundy bioloidi’al 
approach to the study ol tl\esi‘ priibleius is 
inadequate. A typical inslarna^ in point is 
the study of the protoplasm. Protoplasm 
has been defined as tht^ mat.mdal lia.sis of 
life and it is only wlum tlu^ knowh‘dg<‘ of 
the biologist on its behaviour, tin^ nssults 
of the chemist regarding its (’onstilution. 
investigations of the Colloid cluunisl on tlu' 
state of dispersion and aggregation aiul the 
experience of tlu' physicist ri‘gar<ling 
energy propagation in an essentially dyna- 
mic system ar(‘ all woven togeUu*r that a 
fabric giving a cornpreiumsivt^ pietun* can 
be obtained. Pia'dominant colloid charac- 
teristics like electric charge, (‘atai>horetic 
migration, iso-electric point, coagulation, 
peptization, adsorption, and membram^ 
permeability have beim showm to play a 
fundamental rdle in most vital prort\ss(‘S. 
There is thus a clear indication that the 
future development of colloids will he 
mainly in its application to living matter 
and life processes. 

An interesting aspect of the subjiud. is 
the study of the formation of structurivs 
like music fibres, bones, gall-stones, tdc., 
in the living organism. These structures 
are closely related to periodic precipitation 
in gels. Similar physical conditams r(‘- 
garding diflusion, supersaturation, pr<\s(‘nce 
of a gel medium, formations in a colloidal 
state, are operative in both case's, and thus 
it becomes possible to explain tht' gt'ucsis 
of gait stones and other growths in tht' 
animal body in the same manner as in the 


Abstract of the Presidential Addre.ss of 
Dr. P. B. Ganguly, delivered before the section 
of Chemistry during the 36th Session of the 
Indian Science Congt'ess, held at Allahabad, 
Jaih 1949, 
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a(*t iuo-tiierapy pan |■..■nhu I v m udatmto 
dnlirit*ncy and iU'.“!.aiiolii- dr.^-.r. ’rirmyli 

lh(* rmp-iasi.. m thr llr-iap-ufa- *r..-* of 
radiation-, lia . b * *ii inn.- oii ih 
logical :;id(y a rofioit; nfr'iia .il ,i,tpnr«»'h to 
llu* suhjl‘ct l:; bound to piovn pi . ri! I f b” 
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tht* i*.\ i-,t riu'f' (jT ininut<‘ capillary r.pai-o::. 
'riu‘ calalx tu’ ai'tu it\ to taa-ymos i:; iiitiina- 
t(‘ly cnruitn-t t‘« i with ah;-.orpt ion . Kxpori" 
na ntr. u itii inor^’anio ahsoi'hriitr; liavt^ ahown 
that tho moi«*tMih‘.; ’.n tho ada.orlxMl lasao* 
art' (jra-n!fd in fhai at’l oi ir.t i«‘ niaimor. A 
Niniila!' proro.;;: i;; fonr.ii Ir !‘o< i to ho opoia- 
ti\t‘ in tin* oa;:«‘ of on/yiurs. wln-rt* lh(‘ 
|M‘inUiar traino work ot th<‘ adaorlHal 
intdorui<-:; rr.- iilt ao'. f roin ornait at ion will 
piodiioo a taotor {j 1 .'.pooihoii y in thoir 
aftinn 'rhio'o la a oloar pai-allol isin liot- 
u oon toxioil.s and atlaorp t ion, wiiiidi alao 
iir:. at tlio ha IS of many hitdoipoal plnmo-- 
morion. 

l*rpti:alain ami tloaoulal ion am <*M;:ontial 
jnopoi tios <d^ I td loidal syatonis. I lu‘So 
pnmnph‘S tind thmi* ajiplioat ions in tlu* 
diaipaKsis td ooiMain diaoasos anti Iho patho-- 
loipral oxaminat lor j of htaiy (luitla.. It has 
hra*n ft.iund advant ap.o**tis. it* n;;o many 
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niodiriiuM in a colloula! foi-ni raflior than 
as ionoy.tniir salts. Suoh a niotliod of 
athninislrat ion of a nnsiiidiu* luamros a low 
(»::mot if aid ivit.y and a lari'.i‘ .siiri aias Thus, 
im‘di(dnt‘ in all its asixsds i\as madts fmi^ 
uso of colloid clioinical niothods. 

d’hom ar<‘ many other sphoros of l)io~ 
lof'ical activity vvht*ri‘ I'olloid.s play an 
import aid part. Ajt’ain and ay,ain we* 
tind predominant ctdloidal cliarat'tori.siics 
like el<‘ctrie charjaa cataphondie mip.ralioip 
iso- td<‘id r it‘ jxdnl, ct>ap.ulation. pepti.satit>n, 
adsorption, m(‘mhrane perims'diilit y anti 
many others, playinr, a fundainentrd rfde 
in mos-t vital proct‘SS.os. hih* is. a cotdinu- 
anc(‘ of tho colloidal stati* and coai'ulatiou 
nusans death. As cytolojty mart‘he;i onwards, 
many a ehaptm* of the iid.m'play of colloid 
behaviour and lift* prt>t*tssses will l)t* 
revi*ah‘d. 


THK PATKNT SYSTKM 

|\ tho cour .o of a t houpht -provok in;’. 

^ ai t ado :.t I tsssme. tho neiMl for Scu'id is.ts 
m India to p.i>‘ ;poat«‘r attoidion to the 
Patent Svstem than they have done hitln'r • 
to, Si i K. Kama Pai observes that Society 
look;^ up to tile Si’ieidists not oidy to 
expand the frontiers of knowiedi’.e, hut 
to ;.olv«‘ numerous pr<ihlems whieh 
fai-ert, such as t he t*cononue proldcm ol tind- 
ini: fotul ami employmtud. the dt'fem’i* proh - 
iem of inamta*nmh an aderpiate war ptdent lal 
whu'h would eniain* fisa-dtun to the nation, 
and a tliousand and om* oth<*r prohl(*ms 
whieh wouhi assist men m passim', thrmi/’h 
hfr With maximum eomfort, and that the 
Seienti.st lia-; a duty to eoueern hmist*!! 
wdli every faettu' wdiu’h would lu* ht*lp - 
ful to him tor adapt me. his dis.eoveries 
m the tield of applied it'search. for Utili - 
tarian |mr|a.>sos, 

Kxplaunmi the advantap.es id' the Patent 
System, lie remai'ks that it Ine: h(*cn 
liesiiuted to eneoiusif'e invent or.; to dev<*lop 
mv<*ntions from the lahoralory .-itap.e to 
the hulustrial st .up* 


• Mr.lract of an u. tide on I*att*nt Systmn 
anti the ScicnteU ’* hy Sn. Hama ihm .Secret 
turv of the Ihdcnt.s’ Kiutthry ( omnuttee. 
coiLstiluted hy the (h venunent of Imlui. tej 
the svmpie.ium on Patent System arram'.eti 
III tiie* 3tith Sc:s mu of tin* Indian Science 
Congress. 


AND Tills SCIENTIST^ 

Conunen! im: on (lu* presimt at.littah* of the 
avera.m* SeienI isl In India to the Sysltun of 
Pat ents. he says that., as a rule, the Indian 
s-eientist oithm* views*; tin* Patent System 
with positivi* dis'favour or is suprenudy 
uitidTereid to if. as a result wju’is'of many 
inventions (d' p.rt*af nn*rit wdiich weja* 
known in flie }>ast have hixm hist to the 
tamnlry, or, the res.ourets*; of resi'aridi have 
Ix'im utilised unfort tmal(*ly for r<’'dnventinit 
wind lias alr<‘ady ht*t‘n inv<*nled hy ot!u*rs. 

Hy way of break ini', down fin* iiopular 
prejutliee on tlie suhjeet, Sri. Hama Pai 
aripies. that wiiile it is true that fin* Pat(*at 
s.ystom r,ivt*s a formal reeomution to tin 
inventor of his <*xehis.ivt* rip,ht. to Ids inven- 
tion, this is dom* only in exidianr.e for iwt 
privile|;es :ai rrmidi*red liy the inventor 
nanu'ly, 

(i) d'he lu'ompt dis.tdosun* td' tin* iuvcmiioi 
o tin’ puldie ; and 

(iil The iinri'st*rved dedii’idion of tin 
invi*ntion to tin* puhlie on tin* expiry o 
{In* Patent. 

What the Patent System atdually <ioe 
ther<*for(‘ is nn‘rely to res.tr iet tin* pi‘rio( 
of (*x(dusivi‘ ripld to a n*ason.ahI(‘ pm'io. 
of It) yisars. d'hma* t‘an In* no doubt ihs 
in this t ransaet ion it is tin* public who pd- 
tiie bi’ttor of tho harpain in the loop rum 
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DR. YELLAPRAGADA SUBBA ROW 


npHE American press has paid glowing 
^ tributes to the work and achievemsnts 
of Dr. Yellapragada Subba Row, noted 
Indian physiologist and Director of Research 
for the Leierle Laboratories Division of 
the xAmerican Cynamid Company, who 
died recently at his home in Pearl River, 
f^ew York, at the age of 52. 

In the death of Dr. Subba Row,” says the 
New York Times, “ medical research has 
lost one of its commanding figures”. Few 
laymen, the paper says, knew directly of 
Dr. Subba Row’s work — his contributions 
to the control of certain types of anaemia, 
his researches in nutrition and his investi- 
gations of drugs — but “ many advances in 
modern medicine stand as monuments to 
his genius and countless thousands will 
benefit for years to come from investiga- 
tions he set in motion and supervised 

Dr. Subba Row, according to the New 
York Herald Tribune, was regarded by 
many scientists as one of the most 
eminent medical minds of the century 
He was interested in everything from liver 
extracts to orchids and his work in the last 
twenty -five years carried him to ‘‘ pinnacles 
reached by few medical investigators”. 

Born in Madras, Subba Row received his 
Bachelor of Medicine and Master of Science 
degrees from the Madras University and 
then took the degree of Doctor of Tropical 
Medicine from the University of London. 
He went to America in 1923 and later 
became an American citizen. 

He was a Harvard University Fellow 
from 1925 to 1928 and a Ho.ckfeller Foun- 
dation Fellow from 1928 to 1930. For a 
period he was an orderly at Peter Bent 
Brigham Hospital. His work done, he 
would return to his laboratory where he 
and other medical students would sit far 
into the night discussing problems in 
chemistry and related fields. At Harvard 
he studied Biochemistry under the late 
Dr. Otto Folin and eventually took a Ph.D. 
degree in the s^ubject. 

In 1936 Dr. Row became an instructor 
and in 1938 an Associate Professor of Bio- 
logical Chemistry at the Harvard Medical 
Scbool. In 1940 he was appointed Asso- 
ciate Director of Research for the Lederle 
Laboratories. Two years later he became 
the Research Director. 


Among Dr. Subba Row^s important 
researches were investigations which help- 
ed to revolutionise the modem concept of 
muscular contraction. He evolved new 
methods of phosphorus determination 
which helped to lead eventually to the 
discovery of organic phosphorus compounds 
in muscle. This discovery has thrown new 
light on the mechanism of muscular con- 
traction. He also won distinction by iso- 
lating certain liver factors which resulted 
in the development of such products as 
folic acid, teropterin and other drugs. 
Further research in the folic acid compound 
led to the discovery of a number of sub- 
stances related to it, like Vitamin M, Vita- 
min BC, Vitamin B-10, B-11 and others. 
These researches produced a new approach 
to the treatment of cancer and pernicious 
anaemia through nutrition. 

Dr. Row aided the production of peni- 
cillin and streptomycin in large quantities 
during the war. He and his associates also 
produced the wonder drug audomycin used 
in the treatment of infections which do not 
respond to penicillin or streptomycin. 
Another major achievement, one of his last, 
of Dr. Row was the perfection of a new 
specific- — ^Hetrazan — for the cure of filariasis, 
a tropical disease, said to be affecting some 
20 crores of people in India, Far East,' 
North and Central Africa. 

Always eager to learn. Dr. Row’s curio- 
sity. was insatiable. Three years ago he 
decided he would systematically examine 
the world around him to fit together a few 
missing pieces in his experience. He learnt 
to drive an automobile. Then lie learnt to 
ride horse. Then he learned to fly an 
aeroplane ; won his license and made a 
number of solo flights. Then, he became 
interested in bowling and tried to work out 
the most efficient methods of scoring strikes 
on the bowling alley. And in recent 
months he had focussed his attention on 
orchids and was trying to devise new ways 
to make them grow faster. ■ ’ 

Dr. Subba Row, says the New York Times, 
was one of those remarkable individuals 
who; from time to time, becomes seriously 
worried about his ignorance and tries to do 
something about it. “ Matched against the 
average person, or indeed the average 
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member of the medical profession 
and allied sciences, Dr. Subba Row might 
well have qualified as a repository of uni- 
versal knowledge. But that would not 


71 

have satisfied him. He yearned to know 
more.’' 

Surviving are his mother, a sister and a 
brother, all residing in India. 


Sir K. Ramunni Menon 


SIR K. RAMUNNI MENON 


Taiwan Bahadur Sir K. Ramunni Menon, 
^ M.A. (Cantab.), LL.D. (Madras), passed 
away on 14-1-1949. He was born at Trichur 
on 14-9-1872. He was educated in the 
Maharaja’s College, Ernakulam and later 
in the Presidency College, Madras. He 
went to England for higher studies in 
Zoology and joined Christs College, 
Cambridge. When he returned to India, 
he was appointed to the Madras Educational 
Department in 1898. He became Professor 
of Zoology in the same College in 1910 
and continued in that capacity till 1927 
when he retired. In a College which 
was noted for discipline in those days 
Prof. Ramunni Menon’s Department held 
the field. His lectures on the most 
difficult subjects in Zoology were charac- 
terised by lucidity of expression. He loved 
to see his students do their practical work 
with cleanliness and accuracy. He^ was 
keen on research and for several 
years interested himself in the study of 
certain forms of coelenterates. He was 
cautious to a degree with the result that 
he was not able to produce that amount 
of research work that one might have 
expected. His adminsitrative duties also 
weighed him down and he could not 
devote enough time to his research work. 
He himself felt this and this in a way 
made him anxious to create conditions for 
others which would enable them to make 
substantial contribution to Zoology in 
South India. This idea took firm posses- 
sion of him about the year 1927 when he 
began to think seriously of establishing 
University research laboratories not only 
for Zoology but also for Botany and Bio- 
chemistry. He planned out the three 
laboratories* and as Vice-Chancellor of the 
Madras University during 1928-34, he was 


able to put through the scheme and had the 
satisfaction of seeing its completion before 
he laid down office. It is to his great 
exertion and forethought that we have 
these three research laboratories. Zoology 
in South India owes a great debt of 
gratitude to him. 

The new University buildings were also 
completed during his term of Vice- 
Chancellorship. It has been said with 
justice that this fine pile of buildings has 
been due to a great extent to the way in 
which he husbanded the resources of the 
University before and during the con- 
struction of the buildings. He was 
nominated life-member of the Senate of 
the Madras University. He was also 
nominated member of the Madras Legis- 
lative Council on two occasions. He re- 
presented the Madras University at the 
Congress of the Universities of the Empire 
at Edinburgh, in 1931. He was Chairman 
of the Inter-University Board, 1932-33, and 
member, Council of State, India, from 1934 
till the Council was dissolved. 

Sir K. Ramunni Menon was not one of 
those people who courted lime-light. Pis 
field rather lay more particularly in honest 
unostentatious work. He believed in hard 
work and expected others to put forth 
their very best endeavour. He was con- 
servative in his views and believed in the 
Prderly development of society. 

After retirement he interested himself 
in music and the study of Samskrit. He 
loved his native tongue, Malayalam. He 
lived a very useful and strenuous life and 
those who know him well, his students 
and others, will always remerber him 
with respect and hold him in great esteem. 

R. G. 
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THE BAND SPECTRUM OF CHROMIUM 
CHLORIDE 

The band spectrum of Chromium Chloride 
which is prepared for the purpose, using a 
pure < Kahlbaum ’ specimen of chromium, 
has been excited in the heavy current 
generator discharge maintained at 1500v, 
1 A., in a specially designed quartz dis- 
charge tube. Five prominent groups of 
bands are obtained in the region A 6400- 
5700. The bands are line-like and appear 
very similar to the system of MnCl, obtain- 
ed in our laboratory, in the region A 4000- 
3600. The bands show a complex intensity 
distribution, and are assigned to the 
electronic transition V — ^2, involving high 
multiplicity terms. The average separation 
between the components of the ^rr level is 
obtained as 44 cm.”^ and the values of 
the vibrational frequencies for the lower 
and the upper states are : 

coj' =291 cm. 
cOg = 362 cm. 

Details will be published shortly. 

Andhra University, V. Rama Krishna Rao. 
Waltair, 

February 18,1949. 


VANADAMETRY-PART I 
V olutnetric Estimation of Forrous Salts in 
the Presence of Alcohols 

Viswanadham and Gopala Rao^ have 
shown that the reaction between ferrous 
salts and chromic acid induces the reaction 
between oxalic acid and chromic acid; if 
a solution of potassium dichromate is 
employed for the volumetric estimation of 
ferrous salts in the presence of oxalic acid, 
the amount of dichromate consumed will 
be found to be too high. Citric acid has also 
been shown to interfere by a similar 
induced mechanism. Gopala Rao and 
Viswanadham^ have shown that the esti- 
mation of ferrous salts in the presence of 
oxalic and citric acids can be accurately 
carried out by titration with a solution of 
sodium vanadate. 

Extensive investigations have now been 
initiated to demonstrate the wider appli- 
cation of sodium vanadate as a volumetric 
reagent and to bring out its exclusive 
features, if any, when compared with 
other reagents. We have now found that 
ferrous salts cannot be accurately estimated 
by potassium dichromate in the presence 
of alcohols like methyl, ethyl, isopropyl 
and n-butyl alcohols, the values obtained 
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being too high. This has been shown to 
be due to the fact that the reaction between 
ferrous salt and chromic acid induces the 
reaction between the alcohols and chromic 
acid. The excess dichromate solution con- 
sumed depends upon various factors, such 
as the speed of titration, the relative con- 
centrations of ferrous salt and alcohol, the. 
acid concentration, etc. The results recorded 
in the following table show that the esti- 
mation of ferrous sa,lts in the presence of 
alcohols can be made with accuracy by 
using a standard solution of sodium vana- 
date in place of the dichromate solution. 

Table I 


quantity of the salt is weighed out careful y 
into a conical flask, dissolved in distills 
water, a slight excess of pure 
carbonate added and the solution 
until all the ammonia is driven out. Tiae 
resulting solution is cooled and traxasf err- 
ed to a litre measuring flask and made up 
to the mark. The strength of the solution, 
is checked up by titration against a stand- 
ard solution of ferrous ammonium 
using diphenylamine or diphenyl benzidine 
as internal indicator. A standard solution 
of sodium vanadate prepared in th.is way 
is remarkably stable, especially when con- 


Compos 

Amo u lit of 
ferrous 
iron taken 

ition of .solution 

Amount of alcohol 
solution 

Amount of 
ferrous 
iron found 
hy di chro- 
mate method 

Amount of 
ferrous 
iron found 
by author’s 
method 

mini mols. 

mini mols. of 
methyl alcohol 

mini mols. 

mini xnols. 

0 - 22“>9 

10-0 

0-2536 

0-2260 

0 - 4 rl 7 

10-0 

0-5070 

0-4518 

0 “ tr > i 7 

25-0 

0-5596 

0-4518 

0-0034 

10-0 

mini mols. of 
ethyl alcohol 

0-9713 

0-9036 

0-2397 

20-0 

0-2887 

0-2384 

()*4793 

20-0 

0-5720 

0-4792 

0 - 470:1 

. 50-0 

0-6596 

0-4792 

0-9586 

20-0 

mini mols. of 
isopropvl alcohol 

1-098 1 

1 

0-9560 

0-2160 

30-0 

0-2352 

0-2159 

0-4319 

30-0 

0-4511 

0-4319 

0-4310 

75-0 

0-4840 

0-4319 

0-8638 

, 30-0 

mini mols. of 
«-BiUyl alcoht‘1 

0-8913 

0-8638 

0-2186 

20-0 

0-2411 

0-2188 

0 - 43 H ) 

30-0 

0-4511 

0-4319 

0-4310 

75-0 

0-4840 

0-4319 

0-8638 

30-0 

0-8913 

0-8638 


Sodium vanadate has thus some special 
advantages over potassium permanganate 
and dichromate as a volumetric reagent. It 
can be used for the estimation of ferrous salts 
in the presence of oxalic acid, citric acid 
and the alcohols, where potassium perman- 
ganate and potassium dichromate give too 
high results. Moreover, sodium vanadate 
solutions can be, easily prepared and pre- 
served over long periods without change 
in titre, unlike potassium permanganate. 
Ammonium vanadate supplied by Sobering 
Kahlbaum, Merck or B. D. H. has been 
found to be quite pure. The requisite 


about 0.1 per cent. ^ 

Detailed results are being publisneci 
elsewhere. 

G. Gopala Rao. 

J. V. S, RAMANJANEyiJUU. 

Andhra University, 

Waltair, 

November 20, 1948. 

1. Viswanadham and Gopala Rao, Cv/rr , Sci., 
1943, 12, 327. 2. Ibid., 1941, 13, 180. 


REDUCTION OF NITRO GROUI> TO 
AMINO GROUP BY ‘HYDRO ’ INT 
ALKALINE MEDIUM 

The aromatic amino compounds are iisefu.1 
substances in synthesis as well as in indLus- 
try. They are prepared by the red.u.ction 
of the corresponding nitro compoun.d.s, th.e 
reducing agent used generally beixxg a 
hydrogen- generating combination of metal 

and acid ; the other reducing agents lead 
either to the production of hydroxyl- amines, 
azoxy or azo compounds.^ Electrolytic 
reduction also gives different products 
depending upon the conditions used.^ 

In connection with other synthetic work:, 
certain amino compounds (e.g., 5-amino- 
salicylic acid, 6-aminocresol, etc.) wer-e 
required in quantity. The usual redixction 
by means of tin and hydrochloric acid did 
not lead to the desired product in satisfactory 
yield. Sidgwick and Callow have obtained 
p-amino phenol by incipient sodium bydro- 
sulphite using sodium sulphite and zinc.^ 
We thought of using sodium bydro- 
sulphite (hydro) directly as il 

is easily available and is being u.sed ir 
industry for the reduction of anthraq.u.inorxe 
and indigoid derivatives to leuco com- 
pounds.^ The preliminary experiment! 
were tried and the reduction yielded, tb 
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amino compound in excellent yield. It was 
then considered worthwhile to explore this 
method of reduction of nitro compounds 
with a view to its suitability as a general 
reducing agent for the production of amino 
compounds from the corresponding nitro 
derivatives. 

Grandmougin^ has used it as a convenient 
reducing agent in connection with azo com- 
pounds. He has also tried it in the reduc- 
tion of compounds otner than those 
containing azo group. He obtained aniline 
in very poor yield by the reduction of 
nitro-benzene by this method and therefore 
he did not prefer it. 

We have now investigated the reduction 
of several nitro compounds substituted as 
well as unsubstituted by means o f hydro in 
50% alkali solution. In all the cases 
(except nitro-benzene) we have been able 
to reduce the nitro compounds to the cor- 
responding amino compounds in yields 
varying from 50-75%. The reaction is 
smooth and no elimination of the group 
takes place as recorded in literature in 
some cases.® 

The general method of reduction is out- 
lined below: 

In a round-bottomed flask of suitable size 
with a mechanical stirrer, nitro compound 
(1 mol.) was suspended in water (nearly 
five times the quantity of the nitro com- 
pound) and was gradually heated with 
stirring to 55-60° C. Sodium hydroxide 
(50%) solution was added in slight excess ; 
the sodium salt separated in case of phenols 
and hydroxy acids; finely powdered hydro 
(3 .3 mols.) was added in small instalments 
(2-3 grams) at a time with continuous stir- 
ring. First, the sodium salt if any went 
into solution: the colour of the charge 
underwent different changes as the reduc- 
tion proceeded. Finally, nearly colourless 
solution was formed indicating the comple- 
tion of the reduction. The reduction 
generally takes about an hour or so. In 
order to ensure the completion of the reac- 
tion, the stirring was continued for half an 
hour more. The unchanged hydro was then 
filtered off. The filtrate was exactly neu- 
tralisied by an acid when the amino 
compound usually separated out. The 
reduction product obtained was purified 
and its identity established either by mixed 
melting point or by preparing its functional 
derivatives. 

In all, fifteen different nitro compounds 


c c;iiccrssfu!ly fu ihr 

have been thu ' compnini'i '• 
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p-CYMENE FROM CAKKNICS 
Introduction: Though the ili.-.i.i up.irtitm- 

ation of carenes into p-Cyiiifin- in it-pn-- 
sented by the Kiinplt: ftiuaUoii • 

Q j-I -f- Ha, the mcchani.sm invi»lvi-a iti thi* 
aromatisation is far inor<* 

The fission of the trimcthylnn- rini; in ttn' 
carenes leads initially to lh<> fuimalion of 
hydrocarbons which have the :iamo raihon 
framework in the nucUnit* as of /i-fyniriK**-'-'. 
Subsequent ejection of hydruKon (jivc.i 
p-Cymene. NegTectirif’ liytlroKtTtoiyiii.s and 
other secondary procc.sso.-i. atiil also of the 
possibility of ai-rivinK at p-Cyinoitf by Ihc 
migration of the isopropyl chain of the 
o-derivative^’S the reaction snics from 
carenes to p-Cymene may most simply he 
represented by the followinj; .schem'-: 


Carenes 


yf Menthadicnes 
^ , P-C'ymciic 


^ IVTonthenos 

This is an invcKtiffution on the poinildc 
technical production of p-t'ytiionc by 
vapour phase dehydroKcnation of carenes 
of the Indian tui-pentine oil, I*. hmwi/oh«, 
using silica gel as catalyst. 

Experimental: Vapour.s of carenes (b.p. 
163-68° C./745 mm., dip,: O-H-iliH, Hj’,"; 
1.4716, 2 1 °-42’) urc pa.ssed over the 

catalyst bedin the pyrogenic unit previously 
described®'^ at temperatures varying from 
300-450° C. and at an hourly liiiutd spact* 
velocity of 0 - 14 . 

Preparation of i)n> Cuia<ys(: Feriou.-; 
sulpnateflOO gm. in 500 ml. wulerj is .stirred 
into sodium silicate (d.: I,.ri: 100 gm. in 

P‘-ecipitation i.s 

tirriM ^ piecipitale several 

times with water, and then decomposed by 
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rh(v^ gentle heating, 

u'-./ thus formed is washed with 

l()n Tif«^ sulfate, dried 12 hours at 
•il finally dehydrated 3 hours 

I '■ -’.n) c. in the reaction furnace. Pieces 
' I he catalyst 8-10 mesh size are used in 
‘‘‘ pyrolytic experiments. 

Ill the table is given the results obtained 
> chlTeront temperatures after a single 
I'a.s.s of carcnes over the catalyst. 


Pyrolysis 

uponiture i Ifio q 

^-Cymene 

% 

‘5 

20 

300^’ C. 

24-8 

0-8590 

1-4829 

350^ (h 

23-0 

0-8592 

1-4839 

400'*(\ 

2.5-0 

0-8602 

1 -4869 

450^ c:. 

16-3 

0-8683 

1 

1-4934 


'I hus it appears that in the vicinity of 
U)0" C. there is the optimum conversion of 
’I'U^enes into p-Cymene. 


rt*ch. Chem. Laboratory, James Verghese. 
Ktn'man Christian College, H.K. Sondhl 
I Mihore, Bharat Bhushan. 

Pi*hnxary 1, 1949. M. L. Joshi. 


1. Sondhi, Bbushan, Gulati and Joshi, J. 
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10^ Nof. 1 and 2, 17. 2. Sordhi, Bhushan, Gulati 
inul Joshi, ibid., 1947, 10, Nos. 1 and 2, 24. 

3. Zoienski and Lewina, Ann., 1929, 476, 60 

4. Ouha, Roy and Paul, J. Indian. Inst. Sci., 
11144. 26A, 1. 5. Verghese, Bhushan, Gulati and 
Jcishi, J. Indian, Chem. Soc. (Ind. and News 
Ed), 1944, 7, No. 2, 93. 


A NEW SYNTHESIS OF p-AMINO- 
SALICYLIC ACID 

Thk preliminary communication of Leh- 
lUann^ on the treatment of human tuber- 
’Ulosis with p- aminosalicylic acid led many 
it e mists and pharmacologists to undertake 
I detailed study of this acid. Since then 
ri« aminosalicylic acid has gained consider- 
ible importance in the chemotherapy of 
[uberculosis.^ Clinical experience with the 
uid has amply confirmed Lehmanns find- 
ngs and has shown that the acid which is 
.veil tolerated by man is remarkably 
iTective in th.e treatment of pulmonary 
uberculosis and of tubercular empyaema.^ 
p-Aminosalicylic acid^ is prepared by the 
eduction of p-nitrosalicylic acid, which 
tself is prepared by a number of methods.^ 
these meth-ods are very tedious and as 
iuch alternative methods have been in- 
vestigated for its preparation.® Most of 


these involve direct carboxylation of 
aminophenol using modified Kolbe’s method, 
giving p- aminosalicylic acid and not p-^ 
hydroxy- anthranilic acid. 

Our scheme of work for the synthesis of 
p- aminosalicylic acid is as follows: — 


CHs 

i 


/\ 



CHs 


Sulphonation 

^ 

Fuming 

sulphuric acid ( 20 %) 


--SO 3 H 

oxidation 

KM:n0.i 


NO, 


(I) 

COOH 


1 

NO2 

(h) 



Reduction 


Ammonium 


sulphide or hydrogen and 
Raney’s nickel 




NO2 

COOH 


(III) 


COOH 


-SOsH 

HydroXylation 


i I 

\/ 


'Fusion with potash 


I 

NHs 

(IV) 


A_oh 

\/ 

1 

NH 2 

(V) 


p-Nitrotoluene (I) is sulphonated with, fum- 
ing sulphuric acid (20%) to yield 2-methyl— 

5 -nitrobenzene sulphonic acid (II) Tb.^ 
potassium salt of this acid is oxidised, witb 
dilute permanganate solution (4*3%), to 
the corresponding 4-nitro-2-sulphobenzoic 
acid (III).® This on reduction with, am- 
monium sulphide^ or with hydrogen and 
Raney’s nickel (150 lbs. p.s.i.) gives 4— 
amino-2-sulpho-benzoic acid. In all these- 
operations the yields are almost quantitative , 
Alkali fusion, carried out for the first timo 
now, of the dipotassium salt of 4-amino-2 — 
sulphobenzoic acid (IV) at 250° C. gives 
about 50% yield of p-aniinosalicylic acidL 
(V). The details of the fusion experiment 
are as follows. 

The dipotassium salt of 4-amino- 2 ~sul — 
phobenzoic acid (IV) (10 g.) which has 
been thoroughly dried was added in small 
lots to hot molten potassium hydroxide 
(2 0 g.) in a nickel crucible maintaineoL 
at a temperature of 250-60° C. The f usion 
mixture was well stirred during the reac- 
tion. The ronction was over in aboi;it 4; 
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minutes. The cold melt was leached with 
water ( 100 c.c.) and the solution was filtered. 
The filtrate was chilled to about 10° C. and 
acidified with hydrochloric acid till it was 
acid to Congo red. The aminosalicylic acid 
which had separated was extracted with 
ether and ether extract dried with an- 
hydrous sodium sulphate. On removal of 
ether the acid separated out as a light cream 
coloured powder; yield 2-8 g- The acid 
was crystallised from alcohol, m.p. 145-46° 
(decomp.). Hydrochloride m.p., 220-21°. 
Found : N, 9 *0, 9 -2; C.H- O.N requires 
9.15%. 

When fusion was conducted using solid 
paraffin (20 g.) as a diluent, almost the 
same yield of p- aminosalicylic acid was 
obtained. The acid gives a purple coloura- 
tion with alcoholic ferric chloride 'and 
liberates carbon dioxide from sodium 
bicarbonate solution. The acid is sparingly 
soluble in water and moderately soluble in 
cold alcohol and ether. On heating, the acid 
gets decarboxylated to m-aminophenol. 
These findings are interesting when viewed 
.in the light of the observation of J. A. 
Connor^® that aqueous solution of p-amino- 
salicylic acid or its hydrochloride is decar- 
boxylated to m-aminophenol at tempera- 
tures above 80° C. 

Attempts to hydroxylate the nitro sul- 
phobenzoic acid by fusion with potassium 
hydroxide yielded only a charred product 
from which nothing definite could be isolat- 
ed. Such decompositions of nitro compounds 
during alkali fusion are known. 

Full experimental details will be publish- 
ed elsewhere. 

Organic Chem. Lab., M. Raghavan. 

Indian Institute of Sci., B. H. Iyer. 
Bangalore 3, P. C. Guha. 

February 14, 1949. 
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dielectric constant of ionic 

SOLIDS 

The application of Debye Clausius Mosotti 
equation to the high dielectric constant of 
solids has been shown to be theoretically 
unsound and practically hopeless. 

Even for alkali halides no theoretical 
calculation of the dielectric constant is 
possible, because of the difficulty in esti- 
mating the internal held in a crystal (cf. Mott 
and Gurney, 1940). One of us (S K.K.J., 
1944) has put forth a theory based upon 
the parallel and anti-parallel orientation 
(2J +1 =2) in liquids and solids in a needle- 
shaped cavity, which yields an extra- 
ordinarily simple relationship (I) between the 
dielectric constant and dipole moment: 

(« - noo") ^ = 4 ^Nu=/3Kt( ---■) • ■ (I) 

In the case of associated liquids like 
water, alcohols and ionic solids (rochelle salt, 
BaTi 03 ) showing transition the character- 
istic temperature 6 must be taken into 
account. 

We have applied the above equation to 
the dielectric constants of alkali halides. 
The results are shown in Table I. The 
ionic ' character (i) as calculated by the 
ratio of. the observed dipole to the full 
moment is found to be about 5% for all the 
alkali halides. 

Dielectric Constant and Dipole Moments of 
Alkali Halides 



€ 


d 



CAXi 

NaCl . 


5-6 (1) 

2*38 

2'* 16 

0.08 

o*or)0 

•52 



5-83 (4) 



0-70 

o-ons 

.55 

NaBr . 


6-1 (2) 

3-08 

3-20 

0-72 

0*049 

•51 



6-39 (.3) 



0-76 

0-062 

•55 

KCl 


4-5 (1) 

2 22 

1-97 

O-O? 

0-045 

•47 



4-8 (4) 



0-71 

0-047 

•40 

KBr 


4-6 (2) 

2-43 

2.76 

0.70 

0-046 

•47 



4.7 (5) 



0-72 

0-040 

• 48 

KbCl 


4-68 (1) 

2-23 

2.76 

0-76 

0-048 

•50 



4-78 (4) 



0.77 

0-049 

•51 

Rbl 


4-61 (4) 

2-72 

3.55 

0.76 

0-043 

•45 



5-0 (7) 



0.88 

0-050 

•52 


1 . P. Schupp (1932): 2. Staulmann (1932); 
^S. Kyropulos; 4. K. H,^jendahl (1933) ; 5. 
Heydweiller (1921); 6. Starke (1897); 7. Mott 
and Gurney (1940). 


These results can be quantitatively ex- 
plained on the basis of the concept of 
covaleat-ionic resopance postulated by 
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Pauling without reference to his electro- 
negativity theory. If we consider a six 
bonded unit NaClg or ClNag 



and that only one bond of the six, is covalent 
and the remaining fully ionic, the dipole 
moment due to four mutually perpendicular 
ionic bonds will cancel as they oppose in pairs 

h . . 

the remaining ClNaiCl: will give 0:5 ionic 

character for a total of six NaCl bonds. 
If we assume that the influence of surround- 
ing bonds is given by Madeiung constant 
A just as in the case of bond energy, the 
effective ionic character for six NaCl bonds 
will be 6xA times the apparent ionic 
character of each bond. The results in the 
last column for a range of the alkali halides 
are in agreement with the theoretical value 

0.5. 

The above concept that only one bond 
out of six is covalent in character gives 
5/6 or 83% as the value of the ionic 
character of alkali halides which is supported 
by the data on crystal energy, magneto 
optic anomaly, Szc., as will be shown in a 
separate note. 

Indian Inst, of Sci., S. K. K. Jatkar. 
Bangalore 3, (Miss) S. B. Kulkarni. 

February, 17, 1949. 


1. Mott and Gurney, Electronic Processes in 
Ionic Crystals, p. 22, 1940. 2. Jatkar, Nature, 
1944, 153, 222. 


ON THE PREPARATION OF PALUDRINE 
(PROGUANIL) 

Following the discovery of Paludrine,^ 
sufficient interest has been developed in 
the field of substituted biguanides as 
potential antimalarials. For the chemical 
synthesis of substituted biguanide deriva- 
tives^ a number of methods^'® are available, 


the simplest being the condensation of a 
substituted cyanoguanidine with an amine. 
For the synthesis of N^-aryl-N^-alkyl- 
biguanides the reaction between aryl- 
cyanoguanidine and alkylamine has been 
successfully conducted in the presence of 
copper sulphate or by fusion (using salt of 
the amine) but the desired products are not 
formed when the reactants are refluxed 
with alcohol. 

During the course of investigations of 
N^-aryl-N^-heterocyclic biguanides,^ we 
were unable to condense certain substituted 
amino-heterocyclics (using hydrochloride 
salts) with arylcyanoguanidines in boiling 
alcohol. Considering that this reaction 
temperature may not be sufficient for reac- 
tion, iso-amyl alcohol was used instead in 
order to give reaction temperature of about 
140° C. Although, no success was encount- 
ered in the above cases, the same procedure 
has been successfully employed for the 
preparation of paludrine as follows : 

p-Chloi'ophenylcyanoguanidine (5 g. ) and 
isopropylamine hydrochloride (3 g.) were 
refluxed together in isoamyl alcohol (15 c.c.) 
in an oil-bath maintained at 150° C. for 14 
hours. The reaction mixture Was extracted 
with boiling water and the aqueous portion 
was concentrated and chilled. Paludrine 
hydrochloride was collected by filtration 
and dried. Yield 1.5 g.; m.p. 244°. 

Curd, et al.^ have also, recently prepared 
N^-p-fiuorophenyl-N^- isopropyl - biguanide 
hydrochloride by a similar procedure, using 
nitrobenzene as solvent. In my experiment, 
replacement of iso- amyl-alcohol by nitro- 
benzene gave paludrine hydrochloride (3 g.), 
m.p. 244°. 

Attempts are being made to improve the 
yield still further by varying the solvent 
and the experimental conditions. 

My thanks are due to Prof. P. C. Guha 
and Dr. B. H. Iyer for their kind interest 
in this piece of work and also to the Indian 
Research Fund Association for the award 
of a Fellowship. 

Organic Chem. Lab., H. L. Bami. 

Indian Institute of Science, 

Bangalore, 

March 11, 1949. 


1. Curd and Rose, J. Chem. Soc., 1946, 729. 

2. Curd, et aL, Ibid., 1943, 1630. 3. Bami and 
Guha, J. Indian Inst. Sci., 1949, 3U, 1. 4. — , 
Ibid.., 9. 5. Fernandes and Ganapathi, Proc. 
Indian Acad, Sci., 1948, 28.\, 563. 6, Crowther, 
et al.^ J. Chem. Soc., 1948, 1636, 
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the development of 

HARPACTICOID COPEPOD, 
MACROSETELLA gracilis (DANA.) 
Though the typical Harpacticoid nauplii are 
said to be creepers on the bottom, the nauplii 
as well as the early copepodite stages of M. 
gracilis (Dana.) were found clinging to floating 
Trichodesmium strands, in the Plankton in- 
September and October. The larvae of this 
Copepod were grasping the algal strands con- 
sidered inimical to living things by some, with 
the help of the well-developed antennae or 
were actively crawling over these. 

The eggs which are light yellow in colour and 
are carried in external brood-sacs, have a 
diameter varying from 0-06 m.m. to 0-08 m.m. 

There are 6 nanpliar stages as in all other 
Ccpepods, The nauplii are all coloured red 
owing to the presence of red pigment inside 
the body. The nauplius eye is present as a 
red-spot. The length of the nauplius at each 
of the six stages being 0*102 m.m., 0-130 m.m., 
0*168 m.m., 0-205 m.m., 0*302 m.m. and 0-369 
m.m., it will be obvious that the growth is 
uniform and that the Increase from one stage 
to another is more or less mathematically co- 
stant obeying Brooks’ law. 

The progress of differentiation seen in the 
appendages through the six naupliar stages 
may be summarised briefly: — 

Antennule : Rudimentary. Shows an increase 
in the number of joints at the 5th stage. 
AYit^und .* well developed, 2-jointed, the 2nd 
joint being hinged to a claw. Mandible : 
single lobed with 2 curved setae'. A 3rd seta 
is added at the 4th stage. Posterior feeler 
• continues to increase in size and complexity 
from the 1st stage when it is represented 
by a short bristle. 

There are 6 Copepodite stages, the 6th being 
the adult itself. The number of segments in 
the body, the size of the body and the number 
of swimming feet present at different Copepo- 
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= in number and complexity of 
The increas summarised thus: - 

the appendages a nn to the ‘1 


tne apps-i.'^“B r.li.jinted up to the 4lh 

Antennule : -promi Geniculate and 7-.iointod 
Copepodite sta=,e. female from 

inthe male and , uniramous, 2-joint- 

the 5th stag ^ and 2nd Copepodites and 2- 

ed in the stage onwards. M'lndi- 

jointed from th 3 rudimcalary. 

ble: rudimentary J in the 1. si 

2nd fnd 3 -lotaed from the 4th 

TJ Matmped: well developed, ^-joint- 
ed the 2nd joint being hinged to a claw. 


1 

stage ! 

) 

^ ! 

II 

III 

i 

IV i 

V 

VI 

No. of joints in | 
Metasome 

3 i 

i 

f 

3 

i 

3 

4 

4 

5 

No. of joints in 
Urosome 

1 I 

1 

i 3 

j 

3 

4 j 

sd' 

4 g 

Length in m.m. 

o 

If*. 

OO 

If*. 

0-616 

0-742 

0-922 

1-24 9 1 
1-01 C? 

1-4 9 

1-1 d’ 

No. of swimm- 

2 

3 

4 

5 

5 

5 

ing feet 









Plate l. Naaplius .3rd stage, uiultM- higii pt>wt:r (46 < lOj 
In the development of Macrose tclla, the 
pronounced development of the antenna may 
be due to its prehensile function. 

A full description of the developmental 
stages is given elsewhere. 

The author thanks Dr. C. P. Gnanarnuthu, 
M.A., D.Sc., FZ.S., Director, University Zoo- 
logy Laboratory, Madras, for his help and 
guidance. 

Universi^y Zoology Lab., >S. KrishnaSWAmy. 
Chepauk, Madras, 

November 8, 1948. 

1. Brady, G. S., Challenge^' Reports^ 8 , 1873. 2. 

Giesbreht, F Lima and flora golf es lum N'eapeUX^^ 1893 
:L Wilson, C. B.. BiilL U. S, Nat. Mas., No. 158^ 1932. 

POST-EMBRYONIC DEVELOPMENT OF 
ANTENNA IN APHIDS 

Introductory.— T:h.e antennae in adult aphids 
are-usually six jointed (except in a few forms 
like Tetranura ,ulmifolice Baker) with two 
primary sensoria, one at the — 
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and the other at the base of the flagellum. 
Number of sensoria on seg. iii, iv and v are 
variable in different species. In all the aphids 
however, the scape and the pedical are the 
smallest of the segments. 

For the post- embryonic development of 
antennae two species from each of the genera 
Aphids and Macrosiphum were under observa- 
tion. The insects were bred in the laboratory 
on plants grown in pots of convenient size, 
covered over with lamp chimneys with 
the mouths capped with fine muslin. The 
observations on the antennal development 
were made on the offsprings from the same 
parents kept under identical conditions. 


being sub-equal. The primary sensoria are 
shifted, one to the apex of seg. v and the other 
at the base of seg. vi. 

Our observations are in conformity with 
those of Bhargav (1947) that the pedical does 
not divide in Aphidiice. Sexena (1948) how- 
ever, remarks that an increase in the antennal 
segments is brought about by the division of 
the pedical. This, however, does not hold good 
in Aphididce where the seg. iii divides by 
two successive devisions and thus ultimately 
the antenna becomes 6 segmented. 

Genus Macrosiphum.— The antennae in the • 
1st instar nymph is 5 segmented, segments 
i and ii being sub-equal and the last being the 



Plate I. Antennal Developement in Aphids 


Genus Aphis.— On the first day of hatching 
the antenna is only 4 segmented, the scape 
and pedical are sub-equal, the last segment 
the longest. Primary sensoria are present, 
one at the apex of seg. iii, and the other near 
the major constriction of the flagellum. Just 
before the first moult, seg. iii shows a little 
constriction. In the second instar the antenna 
continues to grow showing a clear demarca- 
tion within the seg. iii. Thus the antenna is 
now 5 segmented, the primary sensoria pre- 
viously on seg. iii is now shifxed at the apex 
of seg. iv, and the other as usual, placed at 
the base of the flagellum. The flagellum in the 
second instar is relatively longer than in the 
first instar. Similarly, seg. iii has grown longer 
than in the pretvious instar. In the beginning 
of the third in star there are still 5 antennal 
segments, seg. i and ii being equal, iii longer 
than iv and the flagellum of the terminal seg- 
ment being the longest. The primary sensoria 
are sitaated on the apex of seg. iv and the 
other at the base of seg. v. Prior to the next 
moulting however, a constriction again appears 
in seg. iii, thus making in all 6 segments- 
During the 4th instar, segments iii, iv, v and vi 
continue to elongate, the first two segments 


longest. Primary sensoria are located, one at 
the apex of seg. iv, and the other compound 
sensorium at the major constriction of the 
flagellum. In the beginning of the .second instar 
seg. ii is slightly longer than seg. i, segments 
iii and iv continue to elongate, and the flagel- 
lum is the longest. Seg. iii becomes uniformly 
thick, and a slight constriction appears. The 
primary sensoria are situated, one at the apex 
of seg'. V (original iv) and the other at the base 
of the flagellum. Prior to second moulting, 
segmentation in seg. iii becomes more marked 
and the antenna becomes 6 segmented. During 
the third instar all the individual segments 
continue to grow, seg. iv and v are sub-equal, 
seg. iii longer than iv, and flagellum again the 
longest. The position of primary sensoria is 
the same as in the previous instar. In the 4th 
instar, seg. iii attains normal length and is 
longer than seg. iv or v. The individual seg- 
ments continue to grow to attain their normal 
lengths. 

Obviously the segment iii divides but only 
once in this case. 

Summary.— Unlike in the genus Aphis there 
are 5 segments in the antenna of freshly born 
Macrosiphum nymph. The clcvage in seg. ii"-< 
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is seen just in the beginning of the second in- 
star, yet only 5 antennal segments are made 
out. However, the segmentation at the end of 
the same instar is completed and thus 6 seg- 
ments are made out- The lengths of antennal 
segments after the division and just in the 
beginning of third instar are given below. The 
individual segments continue to grow in differ- 
ent instars until normal proportinate lengths 
are attained in their adult stage. Thus, in the 
third instar the number of antennal segments 
in Macrosiphum nymphs are six. 

Table I 

Measurements of antennal segments in 


Aphids during' different instars 


Instars 

Antennal segments 

■a 

APHIDS 

Remarks 

Aphis spp. 

§ 

1 




Average measure* 




ments in m.m. 


I 

i 

0.03 

0.03;0‘04 

0-04 

In each case averages 


ii 

0-04 

0-030-04 

0-04 

are derived from aptennal 


iii 

0-16 

0-150-16 

0-22 

'measurements of 6 nymphs 


iv 

0‘26 

0"23 

0-12 

0-22 

bred under observation 


V 1 


. . 

0-41 

0-57| 



vi 

•• 

• 

•• 



II 

i 

0-04 

0-04 

0-04 

0-06 

Aphis: seg. iii shows 


ii 

0-04 

0-04,0-06 

0-08 

clear division, spliting it 


iii 

0-13 

0.150-27j 

0-34 

into two. 


iv 

10 -08 

0-090-151 

0-28 

Macrosiphum seg. iii uni- 


V 

0-32 

0-32 

0-49 

0-69 

formly swollen and a 


vi 

i . • 

. . 


•- ' 

slight cleavage could be 







noticed. 

III 

i 

0-04 

0-04 

0-09 

0-08 

Aphis : Seg, iii shows 


ii 

0*04 

0-040-08 

0-09 

thickening at base, cleav- 


ill 

0.13 

0-18 

0-28 

0-33 

age is seen in seg. iii, seg.v 


iv 

0*08 

!0-16 

0*22 

0-36 

now becomes vi. 


V 

0*09 

0-15 

0-22 

0-35 

In Macrosiph as well the 


vi 

0-37 

0-41 

0-57 

0-91 

full compliment of six 







segments is observed in 

IV 

i 

0.09 

0-06 

0-09 

0.13 

this instar. 


ii 

0*08 

0-060-09 

iO-08 



iii 

0*36 

0-290-53 

1-13 



iv 

0«33 

0-22 0-28 

0-78 



V 

0-25 

0-22'0-280-71 



vi 

0*58 

0*60 

0-771-35 

1 

1 


The difference between antennal develop- 
ments in the two different genera, namely 
Aphis and Macrosiphum, were not noticed by 
Bhargava (1947). 

Entomological Laboratory, K. N. Trehan. 
College of Agriculture, H, L. Kulkarn?. 
Poona 5, 

November 19 , 1945 , 


1. Bhargava, “Post- embryonic development of :intenn;t.’ 
of Aphids,” Curr.Sci., 1917,8, 258. 2. Sex. iUL, S. S., 

“ Post-emliyonic development of ar.tJimm of 
pida Fab.,” Cnrr, Set., 1946, 20, 194. 


DIMORPHISM IN STAMENS OF 
CROTOLARIA JUNCEA 

In the course of our studies on anthesis 
of crop plants, an interesting type of 
dimorphism in stamens was observed in 
Crotolaria juncea. 

The inflorescence is a raceme with the 
number of flowers ranging from 14 to 22 
with an average of 16. The number of 
days taken from the bud initiation to flower 
opening is on an average 20. The 
flower remains open for a day. The flower 
is typically papillionaceous, the only in- 
teresting feature being the dimorphic 
stamens. The androecium consists of 10 
stamens, 5 of which have round anthers and 
5 linear anthers, arranged alternately on a 
ring. 

Table I 


Lengths of the dimorphic stamens during 
the development of the flower-bud in 
(ilrotolaria juncea 



1 

1 w 


1 


velopmental 
stages of 
fl ower*bud 

^ge in days 

mgth in cm. 
the stamens 
linear anther 

• 03 (y 

i g’S 

= I § 

g 

OJ 

iffereme in 
th of stamen 
he two types 

Remaiks 

(U 

Q 


1 

1— < ^ 

* ° 

* '5 

Q S’!; 

oj 0 


1 

5 

0-40 

0-05 

-0-351 


2 

6 

0-50 

0-05 

-0-45 1 


3 

7 

0-55 

0-10 

-0-45 ! 

Equal growth 

4 

8 

0-52 

0-10 

-0-45 ( 

5 

9 

0-60 

0-15 

-0-45 I 


6 

10 

0-65 

0-15 

-0-60j 


7 

11 

— 

— 



8 

9 

12 

0-80 

0-14 

-0-66 

Growth rapid in 
stamens with 
linear antliers 

13 

0-80 

0-20 

“■0-601 


10 

14 

0-87 

0-30 

“0-57 I 

Equal growth 

11 

15 

0-95 

0-30 

-~0*55 

rate 

12 

16 

1-20 

0-60 

“-o-eoj 


13 

17 

1-.30 

0-80 

~0-501 

Growth more 

14 

18 

1-25 

1-00 

-0-25 ! 

lapicl in sta- 

15 

19 

1-20 

1-30 

-fO-10 ( 

mens with round 

16 

(open 

flower) 

20 

1-30 

1 

1-50 

+0-20 J 

anthers 



* The length is measured, from the base of the 
staminal ring to the tip of the antkirs. Each figure is an 
average gf five obseyvatiens, 
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ID Taring the growth of the bud, there is a 
Lf^orential growth of the filaments of the 
Lmorphic stamens. At each of the sixteen 
stges of the development of the flower bud, 
lo- staminal bundle was dissected out of 
to flower and the length of the two types 
' stamens was measured. The growth in 
tagth of the two types of stamens at 
.ffex'ent stages of the development of the 
xdi is given in the above table. 



1. Growth in length of the dimorphic 
rxxGXXs of Crotolaria juncea during flower 
I <Ievelopment. 

1 represents the dimorphic stamens 
to scale from seven representative 
5*^3 in anthesis. 

'lao measurements could be started only 
exa the buds were 5 days old. At the 
t; stage stamens with the linear anthers 
0*5 cm. in length while those with 
ndL anthers are 0*05 cm., the difference 
0»45 cm. Till the buds are 10 days 
tlie rate of growth of both types of 
nons is the same as indicated by the con- 
difference of 0-45 cm. between the 


lengths of the two. Between the 10th and 
the 12th day, the stamens with the linear 
anthers grow more rapidly, the difference 
between the two now being 0-66 cm. 
Between the 12th and 16th day the rate of 
growth in the two types of stamens is again 
equal as indicated by a constant difference 
between the two (Table I) . Between 
the 16th and 20th day, there is a reversal 
in the growth rate of the two types of 
stamens— those with round anthers elongate 
very rapidly at the rate of 0-2 to 0-3 cm. 
per day while those with linear anthers do 
not increase in length at all (Table I). 
In the fully opened flower the stamens with 
round anthers are 0-2 cm. longer than 
those with the linear anthers (Table I, 
Fig. 1). 

While the period of elongation of the 
stamens with linear anthers is up to the 
16th day, that of the round anther bearing 
stamens extends over the whole period. 
The period of maximum elongation of the 
stamens with linear anthers is from the 10th 
to the 12th day while that of the other 
type is between the 16th and 20th day. 

The linear anthers dehisce at the 12th stage 
while round anthers dehisce at the 16th stage 

Howard, Howard and Khan^ studied 
pollination in this plant and observed that 
cross-pollination takes place and that self- 
pollination is possible if the stigmatic 
surface is stimulated by insects or other 
means. Samal and Benerji- while studying 
the microsporogenesis in this plant have 
recorded dimorphism of stamens with res- 
pect to anther shape only. Our detailed 
study of anthesis has indicated that this 
dimorphism extends to the relative growth 
in the two types of stamens at different 
stages of development. 

The bearing of this dimorphism in 
stamens on the pollination in this plant is 
being investigated. 

N. K. Anant Rao. 

Sec. of Agronomy, Om Prakash Gautam.* 
Balwant Rajput College, 

Agra, 

December 1, 1948. 


1. Howard, A., Howard, G. L. C., and Khan, 
A. R., Mem. Dep. Agric. India, (Bot. Ser.) , 
1918, 10. 2. Benerji, I., and Samal, K. K., 

Indian J. Agric. Sci., 1936, 6. 
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FEEDING METHODS OF THE COTTON 
WHITE-FLY 

Studies on virus transmission by the white- 
fly (Bemisia tahaci Genn.) have shown that 
the insect is a vector of several virus dis- 
eases of plants prevailing in this Province. 
Some of these diseases are of the ‘localised’ 
type, such as the yellow vein-mosaic of 
bhendi,^ while others are ‘non-localised’ like 
the yellow mosaic of Phaseolus lunatusr 
Moreover, the white-fly requires much 
longer Feeding Time in order to secure 
virus from diseased plant than for trans- 
mitting it to a healthy one irrespective 
of the type of virus involved.^ These 
and similar other observations neces- 
sitated detailed investigation on the feeding 
methods of the adult white-fly in relation 
to the viruses it transmits. This note 
briefly deals with the preliminaries. 

Hargreaves^ and Smith^ observed that the 
Aleyrodes larvse feed mostly on the phloem, 
although stylets were observed to be 
present in the paranchyma alone, specially 
in the case of very young larvae.® However, 
no information is available in literature as 
to the methods by which the adult white- 
fly penetrates and taps the host tissues for 
extracting food. 

In order to fix the flies in their feeding 
position it was necessary to starve them for 
at least three hours before liberating them 
on the host plants. The host plants used 
were Hibiscus esculentus L., Phaseolus 
lunatus L., P. vulgaris L., and Dolichos 
Idbldb L. Insects were confined to indivi- 
dual leaves of the host plants and allowed 
varying Feeding Time, after which they 
were killed in situ with the help of a wad 
of cottonwool soaked in chloroform. 
Thereafter, the portion of the leaf with the 
insects on was cut into pieces of convenient 
size and fixed in formalin acetic acid al- 
cohol fixative, sectioned 10- to 15-micron 
thick by the usual paraffin method,® and 
^stained either with Heidenhain’s haematoxy- 
"lin or Flemming’s triple stains. 

‘ The fly as a habit settles down to feed on 
the underside of leaf and punctures the 
lower epidermis at anyplace (Figs. 1 and 2), 
but before doing so it deposits some salivary 
secretions on the spot to be pierced and 
also applies pressure on it with its rostrum 
in order perhaps to stretch the layer 
(Fig. 1). The stylets enter the leaf usually 
between two cells and take an intercellular 
course in the mesophyll (Figs. 1 and -2), 
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while an intracellular course in collcnchyma 
and in the phloem tissues. During 
the progress of the stylets into loaf 
tissues, the fly deposits along with its saliva 
a substance which sets into a hard gel 
forming a tubular sheath (Fig's. 1 and 2). 



Fig. 1. T.S. of leaf of Hibiscus esculentus 
with a salivary sheath, indicating the inter- 
cellular course of the stylet track in the meso- 
phyll. Note depression and salivary deposits 
outside on the epidermis. 

These sheaths stain deep red with Fleming’s 
triple or deep blue with hsematoxylin and 
form well marked stylet tracks in the leaf. 

The ultimate objective of the flies is the 
peloem (Fig. 2) from which they suck their 
food. When the flies were allowed to feed 
for 15 or 30 minutes only, most of the sali- 
vary sheaths were found to be short and 
terminating abruptly in the mesophyll, 
occasionally going even as far as the pali- 
sade layer (Fig. 1). When, however, the 
insects were allowed longer Feeding Time, 
the salivary sheaths were loxig and 
curved or profusely branched, and in 
majority of the cases the stylets reached 
the phloem. Also, more than one salivary 
sheaths were present close to each other 
indicating that the insect withdraws com- 
pletely from the leaf after having fed on a 
particular cell and punctures again in the 
near vicinity, following almost the same 
course^ in order perhaps to tap another 
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sieve tube or coli. Since' no visible ini urv 
in caused 0 the host plants by the feeding 
of wlute-lhes, it is evident that the insect 
saliva is non-toxic to plant tissues. 
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Fid. 2. T. 8. ol: leaf of Phaseolus lunatus 
showing the stylets and the stylet track. The 
position of the salivary sheath in leaf indicates 
that the insect Irad been feeding upon the 
phlcxnn. 

This work is being carried out under a 
scheme financed by the Indian Council of 
Agricultural Research. 

P,lant .Path. Laboratory, S. P. Capoor. 
College of Agriculture, 

Poona 5, 

December G, 1948. 

1. Uppal, L. N., Varnaa, P. M., and Capoor, 
S. P.,Ciirr. Sci., 1940,9, 227. 2. Capoor, S. P. 
and Varma. PM., Ibid., 1948, 17, 152-53. 3. Data 
unpubli.sheJ. 4. Hargreaves, E., Ann. Appl. 
Biol.. 1915, 1, 303. 5 . Smith, K. M., Ibid,, 13, 
109. 6. Maheshwari, P., Cytologia, 1939, 10, 

257. 

PRODUCTION OF OOSPORES BY 
SCJLEROSPORA SORGHI ON MAIZE 

With the exception of Sclerospora macro- 
spora Sacc., no other definite species of 
Sclerospora with the non- sexual stage 
bearing conidia or sporangia on tree-like 
conicliophores, has so far been reported to 
form the oosporic stage on maize (Zea mays 
L). In February 1940, the writer observed 
some maize plants, variety Kashmir Sweet, 
which were quite stunted and^ etiolatea. 
An examination of the leaves indicated t a 


the plants had been attacked by a 
of Sclerospora. Other varieties of maize, 
even though they were affected Iby 
same disease, did not show the formation 
of oospores. 

Comparative studies of conidia, oospores, 
etc., have indicated that this Sclerospora 
is identical, with regard to shape anci size, 
with Sclerospora sorghi (Kulkarni) Weston 
and Uppal. Cross-inoculation tests have 
further shown that Sclerospora sorgHi from 
Jowar (Sorghum vulgare) can infect the 
Kashmir Sweet variety of maize and. 'vice 
versa. . 

As the position of Sclerospora macro spora 
whose non-sexual stage does not involve 
tree-like conidophores but unusual sirLg:le, 
large Phytophthora-like sporangia home 
singly on stalk, in the genus Sclerospora 
is doubtful, this perhaps is the first report 
of the discovery of the oosporic stag'e on 
maize. 

A detailed report will soon be published. 
Plant Path. Laboratory, 

College of Agriculture, 

Poona, M. K, Paxel. 

January 15, 1949. 

DOLICHOS BIFLORUS L.- A NEW 
HOST OF XANTHOMONAS PHASJSOI.I 
SOJENSE (HEDGES) DOWSON 

Soybean cultivation in this Province is at 
present of minor importance. On the other 
hand, Kulthi (D. hiflorus) is cultivated 
quite commonly as a pulse and fodder crop 
either mixed with Jowar and Bajri or alone 
on light soils during the kharif season. A 
bacterial leaf-spot on kulthi was found on 
the Government Farm, Nipani in Belgaum 
district in August 1948. The disease re- 
sembled that on soybean so much so that 
the pathogene was isolated and studied in 
detail. 

On the kulthi leaves, the pathogene 
produces numerous minute specks which 
coalesce forming lesions which measure 1 
to 2 mm. The spots are raised, rongh to 
touch mamly due to dried bacterial exuda- 
tions and are found on both sides of the 
leaves with a light brown border around 
such spots. The pathogene was found to 
infect leaf -petioles also. The bacterium 
isolated from kulthi leaves- was spray^ed on 
2 varieties of this host, viz., one with black 
seeds from Nipani and the other from IPoona 
with brown seeds. The black-seeded JSTipani 
variety looked very muchlinc the soybean 
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plants in its seedling stage that it was con- 
sidered advisable to inoculate soybean 
plants with the kulthi culture. Both the 
hosts showed characteristic symptoms of 
the disease in 10 days. X. phaseoli sojense 
was then sprayed on the leaves of soybean 
and kulthi when it was found to produce the 
characteristic symptoms. 

Since the kulthi organism resembles 
X. phaseoli sojense in morphological, cultur- 
al and physiological characters and since 
both these pathogenes are cross-inoculable, 
it is considered that D. hifiorus is a new 
host of X. phaseoli sojense hitherto 
unreported. 

Plant Path. Laboratory, M. K. Patel. 

College of Agricultre, Y, S. Kulkarni. 

Poona, G. W. Dhande. 

January 15, 1949. 


A REMARKABLE ABNORMALITY IN 
THE DEVELOPMENT OF VIVIPARUS 
DISSIMILIS (MULLER) 

Drummond''- observed a few abnormalities in 
the development of Paludina (= Viviparus), 
and Mattox^ has described the abnormal- 
ities in the intra-uterine young ones of 
Campeloma. Apart from these observa- 
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mality in Viviparus dissimilis, which is 
represented in the accompanying illustra- 
tions. The embryo, which was living and 
actively swimming in the albumen in the 
egg, belongs to an advanced stage of deve- 
lopment. The head and foot are normal. 
The tentacles, the eyes, the buccal mass, 
the radula, the salivary glands, the oper- 
cular area of the foot and the ctenidium 
have all attained the definitive organization. 
But the visceral hump is very speculiar. It 
has bulged posteriorly and dorsally, and is 
roughly thimble-shaped with a ventral 
flexure, but without spiral coiling or lateral 
torsion. The neck of tissue between the 
visceral mass and the rest of the body is much 
elongated as compared with the normal 
condition, and not twisted. Other note- 
worthy features relating to the abnormality 
of the visceral mass are the complete 
absence of a shell and the non-diflerentia- 
tion of the digestive gland. 

But the most striking features relate to 
the mantle cavity, and especially the 
ctenidium. The mantle cavity is but little 
developed, being in the form of shallow 
and open cavity without a roof, and situat- 
ed at the hind end of the embryo. It is 
better developed on the left side. The 
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Fig. 1. Abnormal embryo of Viviparus Fig. 2. Abnormal embryo of Viviparus 

dissimilis, viewed from the left side dissimilis, viewed from the right side 

an., anus ; ct., ctenidium : gon., gonadial rudiment ; ht., heart ; mant, mar., mantle margin ; n., 
neck; ped. g., pedal ganglion; per., pericardium; r., radular sac ; rect., rectum; sa. gl., 
salivary gland ; stm., stomach ; st. ct., statocyst ; vise, ner,, visceral nerve. 

tions, no detailed studies of abnormal ctenidium however is well developed, much 
Gastropod development have been made, elongated and composed of about forty 
Recently I came across a remarkable abnor- filaments. But its position is abnormal, as 
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it extends on the outer surface of the 
visceral hump from the rudimentary mantle 
edge right up to the apex. Alongside of 
the ctenidium is a low ridge which prob 
ably represents the aborted continuation of 
the mantle fold. The position of the 
ctenidium in relation to the rectum Is also 
noteworthy, since it is found to the left of 
the rectum and would have become the 
topographically right ctenidium if torsion 
had taken place and the mantle cavity 
shifted to the anterior end, whereas in the 
typical streptoneurous Gastropod the defi- 
nitive ctenidium is the primitive right but 
topographically left ctenidium. The other 
pallial organs also have consequently chang- 
ed their position in relation to the rectum 
in the present case, which may be consider- 
ed therefore as an instance of situs inversus. 

The posterior position of the mantle 
cavity admits of an explanation in terms of 
differential growth, but the position of the 
ctenidium on the outer side of the visceral 
hump is very puzzling. There is no evi- 
dence of the mantle having turned inside 
out (by a process analogous to that of an 
extrogastrula). Probably the ctenidial 
rudiment has developed precociously and 
grown rapidly along with the visceral 
hump, while the mantle fold has remained 
in an abortive condition, spread out and 
continued as a low ridge alongside of the 
ctenidium, so that the mantle cavity is 
shallow and without a roof. 

It may not be incorrect to attribute the 
abnormalities partly to the non-develop- 
ment of the shell gland, for the develop- 
ment of the mantle fold and mantle groove 
is related in space and time to that of the 
shell gland. But to account for the sup- 
pression of the shell gland is not easy. I 
have been trying to induce experimentally 
this type of abnormality in the laboratory, 
but have not been successful so far. If we 
could understand the causal factors of 
abnormal development, some of the problems 
of Gastropod development like torsion 
would be belter explained than at present. 


Zoology Laboratory, R. V. Seshaiya. 
Annamalai University, 

Annamalainagar, 

February 4, 1949. 


1. Drummond, J. M., Qvart. I. micro. Sci., 
1902, 46. 2. Mattox, N. T., Am. Mid. Nat., 

1936, 16. 


CARPET BEETLE DAMAGE TO 
TELEPHONE WIRES 

The carpet beetle (Anthrenus sp , D&'r- 

mestidae, Coleoptera^, is commonly met with 
in different parts of India, damaging woollen 
fabrics. On account of the large tufts of iiair 
on the grubs and pupae, the insect is popu- 
larly called the ‘woolly bear’. The damage 
is caused mostly by the grub, which, bites 
the woven fabric causing holes and ulti- 
mately converting the same into a mass 
of cut threads. 

The insect shuns light and invariably 
feeds on that surface of the fabric wbich 
is against light and thus avoids easy 
detection. 

In February 1948, the Telephone Ex- 
change, Bangalore, reported serious damage 
to the insulation of the telephone wires 
of the machinery. On examination large 
numbers of this insect in various stages of 
development were found infesting tbe 
material; the insect was probably breed- 
ing in the medium for some time prior to 
February. Availability of plenty of food 
material and the well-closed rooms were 
very well suited for the optimum activ- 
ity and rapid multiplication. 

Thousands of grubs had scraped and 
bitten the insulation material, exposing 
the wire and harboured themselves in tbe 
several crevices thus created. As a conse- 
quence, it was reported that there was 
short circuit. 

Adust containing a mixture of 4 parts 
of D.D.T. spray powder (Geigy), 4 parts 
of Pyrethrum and 1 part of Gammexane 
D 025 (I.C.L) was used against the insect. 
The worst affected columns of machinery 
were completely covered with tarpaulin 
and then the dust applied liberally. About 
2 hours after dusting most of the gmbs 
and adults were found to be distnrbed 
from their resting places and few were 
found in a moribund condition. As a small 
number of grubs were found alive even 
after 96 hours it was found necessary to 
give a second dusting. Sufficient time 
was allowed for the egg, if any, to batch 
out and a second dusting was done allow- 
ing an interval of three weeks between the 
two dustings. 

I am grateful to Sri. B. Krishnamtirti, 
Government Entomologist, for advice. 
Entomological Lab., M. Appanista. 

Agri. College and Res. Inst., 

Bangalore, 

March 7, 1949. 
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REVIEWS 


Waste Heat Recovery from Industrial Fur- 
naces. A Symposium. (Published by Chap- 
man Hall Ltd., London). 1948. Pp. xH~ 

•383. Price 35sh. nett. 

This is an important publication of great 
practical value. The contributors to this 
Symposium conducted by the Institute of Fuel. 
London, are eminent authoritic". in different 
branches of the subject handled by them. The 
chief aim of everyone of the authors has been 
the application of available scientific data in a 
most practical manner to introduce the latest 
methods of waste heat recovery and derive 
•financial benefit. 

The Institute of Fuel is one of the most im- 
portant technical organisations in -England and 
national in its outlook. The present publication 
is educative and propogandistic in the methods 
of its approach and appeal. Tt is mainly 
addressed to British industrialists. Mr. G. N. 
Critchley says : ‘'It therefore becomes a 
matter of great importance to study the means 
whereby the limited amount of fuel available 
may be made to produce the greatest output of 
goods, not only for home requirements but also 
to supply export markets on a far greater scale 
than ever before.” The manner and method 
of achieving this, are elaborated by the contri- 
butors in a most scientific and practical 
manner in the body of the book. All those 
who are engaged in industries that use large 
quantities of coal or gas should feel greateful 
to the authors. 

It is necessary to keep in mind that this 
publication confines itself only to the subject 
of the recovery of heat from waste gases from 
industrial furnaces, — nothing more or nothing 
less. It does not deal with the whole subject 
of fuel economy which forms the subject of 
matter of a masterly treatise entiled “ Efficient 
use of Fuel ” published three or four years age 
by H.M.G. Stationery Office, London. As a 
matter of fact a general study of this treatise 
as well as a study of the book entitled " Indus- 
trial Furnaces published by Messrs. John 
Wiley and Sons will form a helpful- and useful 
background for fully appreciating the recovery 
of waste heat from industrial furnaces. 

According to the temperature required in 
industrial heating operations, the flue gases 
miast leave at a more or less elevated tempera- 
ture which will obviously be above the tempe- 
ature to which materials are heated in the 


furnace. Part of the sensible heat of these 
gases will be required to create the necessary 
draught if a chimney is used for this purpose. 
If a fan is used for creating the draught the 
outlet temperature can ba very much lower. 
The gap (or difference) between the outlet 
temperature of the furnace and the minimum 
permissible temperature of discharge represents 
heat which could be saved. This, in essence, is 
what is popularly known as waste heat recovery 
from industrial furnaces. 

For purposes of waste heat recovery, recupe- 
rators or regenerators are in use. Recuperators 
consist broadly of systems of flues, some of 
•which carry in-going air, and others outgoing 
flue gases at a higher temperature, so arranged 
that there can be heat interchange between the 
air and gas. On the other hand, a regenerator is 
simply a heat exchanger constructed of refrac- 
tory material. In its simplest form it comprises 
two chambers filled with chequer firebricks, 
the bricks being so stacked that gases can flow 
freely between them and around them. The 
waste heat from industrial furnaces has in very 
many instances been utilised for the raising of 
steam in specially designed waste heat boilers- 

The first two chapters of the book under 
review furnish all the scientific data on the 
theoretical side of the problem. Then follows 
special experiments conducted on pilot plant 
Scale on the engineering side of the probkem to 
determine the factors governing the design of 
regenerators '(with special reference to coke 
ovens) and tubular metallic recuperators and 
waste heat boilers. The remaining chapters 
have the problems of special industries like 
carbonising industries, metallurgical industries 
and the glass container industry considered in 
great detail with a view to introduce ec anomies 
in working by the recovery of waste heat. 
Closely connected with waste heat recovery are 
problems of refractories and insulations. Ade- 
quate treatment has been given to these two 
subjects. The savings that can be effected in 
the annual consumption of coal and the labour 
employed and the consequential cash gain by 
adoption of waste heat recovery methods in a 
scientific manner by some extra capital equip- 
ments have been analysed and the results given 
in Tables I and II. These two tables merit very 
close study and will convince any industrialist 
about the wisdom of installing, waste heat 
recovery equipment as soon as possible. 
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Taking into consideration such an ordinary and 
routini.sh thing as proper insulat on, it is amaz- 
ing to read in Tablas I & n that by proper 
insulation applied to the roof of a glass meltin- 
furnace at a cost of £210 and on the basis of 
working the furnace for 8,000 hours in a year 
940 tons of coal can be saved par annum which 
would co.st £ 1,880. If the insulation would 
last for five year.s, the annual return on the 
investment would amount to 895 % and during 
the livo-yenr period of the insulation’s life the 
total return on the capital invested would be 
4,475% r Thi.s is not all. The labour required 
to mine 940 tons of coal per annum or 4,720 
tons during the (Ive year period of insulation’s 

life is a national gain, since this labour can be 

employed to produce more coal or be employed 
in other gainful occupations. 

The book is recommended for study by every 
student ol: fuel technology. It more than repays 
the time required for it. The price of the book 
is somewhat on higher side. 

So far as conditions obtain in India, the 
biggest users of ccal for industrial purposes 
happen to be the Tata Iron & Steel Co., and the 
Indian Iron Steel Co. Reports indicate that 
ihey both seem to be alive to this problem and 
a lot has been done in this direction. They 
seem to be up-to-date on this subject but still, 
- one never knows— a study of this book may 
reveal places whore the waste heat recovery 
has been neglected and may be adopted in 
future. So far as the cement industry in India 
is concerned, it is a matter of ragret that the in- 
tustry as a whole has not looked into this p-'cb- 
lem at all. It 1; a great pity. One hopes that 
just as the British Government did during the 
war time and subsequently, our own Govern- 
ment would carry on propaganda to educate 
the sponsors of Iho cement industry about the 
waste heat recovery problems. So far as the 
glass industry is concerned, enterprising firms 
like Messrs. Ogale Glass Works, seem to be- 
alive to this problem and they have recupera- 
tive or regenerative devises in connection with 
their tank furnaces. The methods employed in 
the glass bangl.Mndustry, since they are pro- 
duced on a comparatively small scale, do not 
Seem to admit of these modern methods of head 
recovery but it is hoped that the new Institute 
of Glass Technology started as one of the 
National institutions v/ill devote its closest 
attention to design improved furnaces even for 
the bangle industry to save fuel. In connec- 
tion with the contact sulphuric acid manu- 
facture at Tata Iron and Steel Works and also 
at Belagula at the Mysore Chemicals & Ferti- 


lisers Factory, waste heat boilers have Been 
employed. There have been some sporadic 
attempts at the Mysore Iron & Steel Works to 
use the flue gases from wood carbonisation 
retorts to pre-dry the incoming wood. On tire 
whole, Indian industrialists do not seem to 
have been siezed of the importance of this proB*^ 
lem and the sooner they did the better it will 
be. The new All-India Institute of Fuel 
Technology that will be started at DhanBad 
will have to undertake this work in a systema- 
tic manner and introduce all the latest methods 
of waste heat recovery by insisting on this. By 
legislation if necessary. 

The importance of this problem to a country 
like England can be gathered by a quotation 
from the Foreword- to the book by Mr. E. W- 
Smith. “It has been authoritatively stated 
that not more than 15 — 20% of the energy of 
our coal supplies is usefully employed. . . .Even 
an additional 5% improvement would mean tBe 
savings in coal mined of between fifty to 
Seventy million tons a year — !” The entire 
output of coal in India, roughly about thirty 
million tons a ye^r, is only half of wBat 
Mr. E. W. Smith hopes to gain by introducing 
rational methods of waste heat recovery in 
England.! Therefore, all those in India con- 
cerned with the future of industrial develop- 
ment should wake up and lose no time in 
tackling the problem in India in the mos’t 
up-to-date manner. 

Without in any way trying to detract from 
the exceptional merits of the publication, th.e 
reviewer may be permitted to notice the very 
first sentence by Mr. G.'N. Critchley in Bis 
introduction to the book : “ At the present 

time (June 1946) it appears likely that for at 
least some years ahead supplies of coal mined 
in Great- Britain will be insufficient to meet 
full industrial requirements. There is thus a 
probability that fuel will, unless it prover 
economically practicable to import large 
quantities from abroad, be a major factor 
restricting national prosperity.’" It almost 
looks humorous that England, even as a distant 
possibility, thinks of imparting coal from 
abroad. England has always prided herself on 
her coal deposits and time and again prominent 
people have made public statements, with a 
sense of pride to which they are entitled to 
One prominent man stated Civilisation is 
economy of power and our natural power is 
coal”. Another leader stated: “ It is cheap- 
ness and abundance of coal which has madaus 
(British- Empire) what we are.” la fact 
Great Britain has been one of the cB-iei 
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countries for exporting coal in exchange for raw 
materials and foodstuif. Even now, the pre- 
sent Labour Government is fully determin ed to 
maintain the export of coal to other countries 
of the World and to afford bunkering facilities 
to steamships. And England is not likely to 
lightly change this attitude. The CLuestion then 
arises, Why should England envisage a time 
when she may have to import coal from 
abroad ?” It can only mean that she would 
like to have a tight hold on her export markets 
in order to maintain her national economy in 
other directions and if and when necessary also 
to import coal from other countries. In connec- 
tion with the Organisation for European 
Economic Co-operation (O.E.E.C), two white 
papers have been presented to the Parliament 
by Sir Stafford Cripps recently. It is men- 
tioned therein that the coal exports which have 
been always a great asset in the Nation’s 
economy have now assumed even greater 
importance as they can directly reduce the 
dollar expenditure of other European countries. 
With this thing in view, Sir Stafford Cripps 
suggests a target of 40 million tons for exports 
and bunkers from a total output (including 
open-cast) of between 250 to 260 million tons 
of coal mined in England. It only means that 
she does not want to lose even a single market. 
If necessary, she may import coal for her own 
needs and export her own coal abroad and thus 
continue her dominant position in a field in 
which she has been all too powerful all these 
years. There is nothing wrong in this and we 
wish them well. 

Finally it is io be hoped that the Institute of 
Fuel, London, will publish other studies in the 
economy and use of fuel as soon as possible. 
Our thanks are due to this Institute for giving 
the world public this valuable publication. 

S. G. Sastry. 

British Chemical Nomenclature. A. D. 

Mitchell. (Edward Arnold & Co.), 1948. 

Pp. 156-1-iv. Price 21/- net. 

It is sad to contemplate that chemistry still 
lacks what Foster in the middle of the last 
century described as “the legal language of 
the science— a language whose terms are, as 
far as possible, strictly defined and have an 
exact and generally recognised value "'L 
Several attempts to standardise chemical 
nomenclature through international confer- 
ences have borne fruit only to a limited extent, 
partly because of the desire on the part of the 
national societies not to deviate from their 
established usage^ and partly because of the 


failure of these conferences, meeting at rear 
intervals, to keep pace with the rapid advances 
made in the meantime. In the absence of a 
universal system of nomenclature, the various 
publishing societies have adopted the only 
possible alternative, m2., that of framing a set 
of rules for their own guidance. Thus have 
arisen three main systems, viz., the British, 
the American and the Continental or German 
systems, each with its own established rules of 
nomenclature and enumeration which are often 
quite arbitrary and in many instances entirely 
different from those of tha other two. No 
systematic attempt appears so far to have been 
made to prese.it any of these systems in a 
consolidated form, although it must be admitt- 
ed that the problem has been studied compara- 
tively more fully in America than elsewhere, 
the compilation of the Ring Index by the 
American Chemical Society being justly re- 
garded as a most valuable contribution. 

The present volume embodying the conven- 
tions adopted in the Journal of the Chemical 
Society is therefore to be wclco.med. The lucid 
lecture on British Chemical Nomenclature 
delivered by the late Dr. Clarence Smith in 
1936 has been the only authoritative account 
recorded so far of this system, but the sub- 
sequent additions and amendments to the 
principles enunciated in it have often been 
hidden away in the footnotes of the Journal. 
With over twenty years of association with the 
Journal, the author of the book under review 
is eminently fitted to accomplish the task 
which he has set out to perform, viz., to pre- 
scribe general principles and their application 
to a variety of individual cases. The very 
nature of the contents of the book which are, 
in the main, a collection of rules of nomencla- 
ture and enumeration of both inorganic and 
organic compounds, prevents their detailed 
examination here. The journals in India tend 
to allow a good deal o£ freedom to authors in 
the choice of the system of nomenclature, 
but it is desirable that at least each journal 
adheres strictly to one definite system of 
nomenclature. Chemists using the British 
system will find this monograph to be of great 
service. The author has rightly drawn the 
attention of his readers, wherever necessary, 
to the gaps and inconsistencies, in the present 
usage. The flexibility of the rules and the 
freedom that is often allowed to individual 
authors naturally result in inconsistencies 
which reach bewildering proportions in the 
case of complex fused ring systems. 

On the need for a radical reform of the 
ea;isting systems and for the adoption of 9^ 
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« ^^^1 system there can be no two opinions. 

bodies never seem to realise 


t « , 

National 

I uniformity is ever to be attained 

avoided, concessions must be made.” 
o system of notation and enumeration 

^ -K“anic compounds proposed by G. M. 

book (“A New Notation & 
a s System for Organic Compounds ”, 

I ^^^aa.ns. Green & Co., 1946) with its simple 
i J X Variant set of rules resulting in unique 
I "'-'‘ipbiers for the compounds which could 
^^iiciled mechanically by a system of punch- 
for the purposes of indexing, litera- 


^ir 


survey, etc., has much to recommend 
£or universal adoption. But, in spite of 
^^•Coneral desire to do away v/ith trivial 
cliemical literature, it is doubtful if 
tiais system can succeed in doing so, since 
«=^i.]plaers share with the graphicel formulae 
o£ the inherent drawbacks of the latter,, 
j » til ^ lack of a facile speech equivalent, 
it v ^et~up of the book is excellent and the 
is comprehensive, 

B. B. Dey. 


in Industry. (Published for D.S.I.R. 
the Board of Trade by. His Majesty’s 
'tirilioaer.y Office, London. Price Ish. 6cl.) 
rix< 2 &^ a.rticles published in the volume cover a 
of industries, i.e., cotton, wool, rayon, 
IKK » pottery, iron and steel, lace, linen, boots 
I Hlioes, paint, furniture, plastics, light 
iCi^moering and electrical consumer goods, 
lidlcflition there are articles on electronics, 
cllino tools, industrial design and radar. 

emphasis in each case is laid on the 
Axo of research for the future, both im- 
clisiAte and more distant, but examples of 
lit! research has already done for the 
UiHtx'y. are also given. 

article on wool for instance, describes 
umr-eh work done on carding which proved 
lines of development employing higher 
• ttclH and fewer parts were practicable, 

to previous accepted opinion. It was 
ux ]P ossible to specify an ‘ ideal ’ card and to 
rjfcorxstrate this to firms and their carding 
^Irxeers. With this machine a great increase 
production can be obtained. Further, it 
H possible to achieve most of the advantages 
•1x0 "" ideal ’ card by modifying the existing 

without waiting for new ones, 
x’x'xoxe spectacular example of the impact of 
on industry has been the steady re- 
ia€irjrkexit in the potteries of the old type of 
i --.fixed bottle oven by the modern tunnel 
The advantages of this are that the 


labour involved in firing ware is reduced, the 
work is made more pleasant, the firing cost is 
lowered, the quality of the actual ware is 
improved, and the thermal efficiency of the 
oven is increased. The kilns are fired by 
smokeless fuel, which will decrease the heavy 
pall of smoke which, up to now, has been an 
unpleasant feature of the pottery areas. 

The article on electronics gives some details 
of what these devices are able to do for manu- 
facturers. They can control machine tools, 
detect internal flaws and faults in metals, 
match colours, count and inspect finished pro-, 
ducts for size, surface finish, and weight. 
Almost any property of a product can be 
measured. There is wide scope for these 
devices in the protection worked from guil- 
lotines, presses, millers and so on. The appli- 
cation of the electronics to industry is 
practically limitless. 

One of the industries which might be de- 
scribed as the child of research is plastics. 
Some of the uses of the ^ silicones ’ are des- 
cribed in the article by Mr. N. J. L. Megsori. 
In the baking industry, for example, silicones 
can replace fat for greasing baking tins. One 
application of silicone resin permits the bak- . 
ing of very many batches of loaves, whereas 
with fat the tins have to be greased after every 
batch. Only ten years ago silicones were 
regarded as laboratory curiosities having no 
commercial possibilities! 

The potentialities of research applied to 
industry are well illustrated in the section on 
machine tools. Investigations carried out 
recently on drilling showed that the overall 
economic efficiency can be greatly increased 
by applying the results obtained. Moreover, 
these investigations and others showed that a 
few hundred pounds spent on this type of 
small tool research will save or yield as many 
thousands of pounds each year in a single 
factory if properly applied. 

The necessity of following up research 
results at once is stressed in a foreword by Sir 
E. Appleton. As an example, he mentions the 
publication of a report on the fire proofing of 
fabrics for which the Stationery Office receiv- 
ed a considerable number of orders from the 
U.S.A. within a few days of publication. 

Organic Reactions: Vol. IV. Edited by Roger 

Adams. (Wiley & Sons, Inc., New York; 

Chapman & Hall, London), 1948. Pp. 428, 

Price $ 6-00. 

The fourth volume of the series of extremely 
valuable reviews of important synthetic organic 
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emical reactions maintains the high standard 
the first volume which appeared in 1942. 
3 in the previous volumes each chapter is 
ritten by a specialist and provides a compra- 
msive survey of a reaction, which includes a 
‘neral discussion of its nature and mechanism, 
3 scope and limitations, and a detailed de- 
ripticn of experimental procedure for the 
nthesis of typical compounds by the use of 
e reaction. Tables of the various compounds 
nthesised by or subjected to the reaction 
ider review, pertinent experimental condi- 
)ns including the yields obtained, and numer- 
ts references to the literature are, as in the 
rlier volumes, notable features of the book. 
The Diels-Alder reaction, discussed in Chap- 
rs 1 and 2, is of outstanding imnortance on 
count of its versatility and the light it has 
rown on the mechanism of polymerisation, 
le various types of compounds which can 
rve as dienes and as dienophiles are tabulated 
d the vast literature on the constitution of 
e adducts with maleic anhydride (in Chapter 
and with ethylenic and acetylenic com- 
unds (in Chapter 2) is ab'^y summarised, 
ith the commercial production of dienes such 
butadiene, furan and their derivatives, and 
nsidering the wide variety of compounds 
lich can serve as dienophiles, this review 
ould stimulate the synthesis of hitherto 
iknown and inaccessible compounds by new 
(plications of the Diels-Alder reaction. 

The synthesis of aliphatic and aromatic 
aines by reductive alkylation (the in troduc- 
)n of alkyl groups into ammonia or a primary 
nine or secondary amine by means of an 
lehyde or ketone in the presence of a reduc- 
g agent) is described in Chapter 3. By a 
itable choice of conditions high yields of 
lines with the desired degree of alkylation 
n be achieved by this one step synthesis. 
Mexhoc's for the synthesis of a-hydroxy- 
tcnes of the general formula R-CHOH-CO-R^, 
own as acyloins if R and 'R^ are aliphatic 
sidues and as benzoins if these are aryl 
sidues, are discussed in Chapters 4 and 5.. 
le synthesis of benzo-quinones by oxidation, 
scussed in Chapter 6, is also of value for the 
eparationbf quinones from naphthalene and 
jher polycyclic hydrocarbons, as well as 
terocyclic compounds. The selective hydro- 
nation of an acid chloride to the correspond- 
I aldehyde in presence of a suitable catalyst, 
ually supported palladium, is discussed in 
apter 7 ,* the Rosenmund reduction is prob- 
ly the best method for converting acids to 
j corresponding aldehydes and hs^s wide 
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applicability. The Wolff-Kishner reduction of 
a carbonyl to a methylene group by heating 
the semicarbazone, the hydrazone or the azine 
in the.presence of an alkaline catalyst, describ- 
ed in the last chapter, is a valuable alternative 
for the more common Clemmensen reduction, 
and is to be preferred to the latter in the case 
of the compounds of the pyrrole and furan 
series which are sensitive to acids; compounds 
of high molecular weight are not amenable to 
reduction by the Clem^nensen method, but the 
Wolif-Kishner reaction is applicable. 

K. V. 

Theory of Groups and Its Application to 
Physical Problems. By S. Bhagavantam 
and T. Venkatarayudu. (Andhra University, 
Waltair), 1948. Pp. xii4-234. Price Rs. 20. 
As Physics extends its frontiers further and 
^further, various new types of Mathematics are 
pressed into service and every succeeding 
generation of physicists has to master more 
and more of these matherratical disciplines 
almost always under protest as History shows. 
There was a time when the infinitesimal 
calculus itself was thought of as a difficult 
subject, to be introduced only into advanced 
treatises and even then with an apology. 
British authors fought shy of Vector Analysis 
in the same way and even now it is sparingly 
used in English books. The Theory of Relati- 
vity made it necessary for physicists to' master 
Tensor Analysis, and again we see it being 
slowly introduced into text-books, often in a 
disguised garb. And now we have Group 
Theory, against learning which evea Dirac is 
reported to have protested. One regrettable 
result has been that we no longer ha>^e pnysi- 
cists like Lord Rayieign wno are familiar with 
both the theoretical and experimental branches 
of physics. The experimenter has to taxe the 
theorist on trust, while vary often the theorist 
does not know and does not want to know 
what his symbols mean. But time has shown 
that learning a new type of mathematics •'v^ill 
in general become inevitable as physics 
advances. It will be more graceful and less 
painful if the acquisition is not unduly put oif . 

We may congratulare the authors of the book 
before us for showing that Indians are not 
slow to learn and employ even such an arudous 
discipline as Group Theory. Another reason 
for our congratulation is that while most of 
the scientific books produced in India are 
cram-books and notes, this is a high class pror 
ducticm resulting from original .stud 3 >^ and 
investigation. The book is further noteworthy 
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"to the large number of different problems 
”^ted, and so, whether we learn Group 
^^ory or not, we can turn to the book for 
^ious useful results. We have here the 
^■"Ults of the application of Group Theory to 
‘^3c‘ations of molecules and lattices, atomic and 
^lescular spectra, Raman Effect, Nuclear 

► ian.. Crystal Optics, Optical Activity, Elasti- 
-y. Photo-elasticity, Piezo- electricity and 
metrical Double Refraction. This list of 
•pli cations should certainly convince even 
^ most sceptical that learning Group Theory 
'W’orth while. It is also not an exaggeration 

say that the book shows a collect on of use- 
1 information not easily to be found any- 
tiere else within two covers. 

VV".liile the copiousness of the information is 
tei of the merits of the book, it is also the 
xi.rce of its chief weakness which is undue 
TGapression. Almost every sentence is a 
eorem or an important part of a proof, and 
• e sentences run into paragraphs without 
ills, so that anyone who does know something 
•the subject will be bewildered. The equa- 
:>rxs are not numbered, and when references 

made to previous treatment in the book, 
xo does not know where to turn and has to 
ia.rch, sometimes at random. Figures are all 

► o scarce and this adds to the difficulty of 
aiowing the text. As an example of this, it 
ill be seen that ‘‘ Symmetry Operations and 
oint Groups” treated in twelve pages of small 
' K>e with three pages full of figures in Herz- 
sxrg’s Infra-red and Raman Spectra of Poly- 
tomic Molecules,” are here compi’essed into 
sss than four pages of open printing with no 
glares. (The figures given in Chapter II are 
ctiistic, but not of much practical use.) In 
X 3 same way most of the information given in 
rigner's Gruppen-theorie from p. 63 to p. 78 
: liere condensed into pages 18-24. Chapter V 
e the book conden'ses almost half of the in- 
jx^maiion in any book on Wave Mechanics 
e-g., Pauling & Wilson’s book) into 11 pages, 
►ne has to learn all about matrices as used in 

book from three pages in Chapter TV. If 
rxly the authors had allowed themselves more 
pace and arranged the matter in a more 
x-jcesting way so as to make the chief results 
tatid forth, the value of the book would have 
een enhanced to an appreciable exfent. 

TChe arrangement of the material does not 
txow a logical plan ; we oscillate from groups 
3 lattices and jump to atomic spectra and back 
3 groups. Some important parts of the theory 
x-e to be found thrust into appendices. * The 
jscussion of the relative merits of the theories 


of Raman and Born is useful but does not seem 
to lead to any definite judgment, and occupies 
much space in the middle of the book. The 
attempt seems to have been to indicate as 
many applications of Group Theory as possible 
at any point that offered itself in the develop- 
ment of the book. 

Misprints are really few. We have noticed 
minor ones on pages 44, 46, 97, 101, 127, 161 
and 203. On pages 36 dV in/^i^^odV is said to 
be an element of ' phase space ’. In Fig. 15 the 
letter O is not present. 

References to other books and original 
papers are not given except a general list at 
the end of the Preface. It is therefore difficult 
to find the original contribution of the authors 
of the book, although there are indications to 
show that a good deal is original. We only 
wish that the condition of inflation and paper 
shortage evidenced by the price and the com- 
pression were soon removed so that the 
authors felt free to discuss the material at , 
their leisure and provide it with the illustra- 
tions so necessary to understand the subject. 
The book would then be an even more valuable 
acquisition to a Physics Library. Even as it is, 
it is an essential a.nd valuable contribution to 
the literature of Physics. 

T. S. S. 

The Basis of Chemotherapy. By Thomas 
S. Work and Elizabeth Work. (Oliver & 
Boyd Ltd., London), 1948. Pp. xx + 435. 
Price 26/- net. 

The development of knowledge in the branch 
of chemotherapy has been so rapid during the 
past few years and tbe field covered by this 
development so varied that it is difficult for 
any individual to keep in touch with the pro- 
gress in branches of science outside his 
speciality. Consequently when those who 
have spent some time in the study of this 
important subject are willing toco-ordinate 
their knowledge and present it in a concise 
and readable form they perform a service of 
great valua. Work and Work have served two 
distinct purpo 2 es in writing this volume. 
Firstly, they have presented the knowledge 
available upon the chosen topic in a form 
intelligible to those whose activities may be 
along a wholly different line. Many chemists 
fail to realise how closely their investigations 
may be connected with other work which on 
the surface appears far afleld from their own. 
This book enables us to form closer contact 
with works on the allied lines of research. 
The second purpose is to promote research 
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the branch of science covered by the book by 
furnishing a well-digested survey of the pro- 
gress already made and by pointing out direc- 
tions in which investigation needs be made. 
To facilitate the attainment of this purpose 
enough references have been given so that any 
one interested can readily find access to the 
literature. The specialist does not need 
exhaustive bibliographic treatment, as he is 
already familiar with the material in his field. 
A critical selection has, therefore, been made 
on those papers which are important. 

The reader is assumed to have a knowledge 
of the background of biochemistry, organic 
chemistry and microbiology. For the sake of 
continuity and brevity many aspects of chemo- 
therapy are only mentioned. It is hoped, 
nevertheless, that this description will make 
available to the workers in this line the trends 
and meaning of a field in which much difficulty 
is caused by a great mass of conflicting data. 
A critical evaluation requires so much elabora- 
tion that' the authors make no pretense to be 
exhaustive. They have tried to build up a 
composite picture of intermediary metabolism 
of living cells, particularly bacterial cells as 
shown by their nutrition requirements. A 
study in this direction may help in elucidating 
the mode of action of known chemotherapeu- 
tic drugs and in developing new ones. The 
authors have dealt with kinetics of enzymic 
reaction and the subject ox enzyme inhibition, 

so that the reader is able to distinguish 
between various types of inhibition known to 
occur. Since enzyme inhibition is often a 
reversible process, it is often found that the 
growth inhibiting action of drugs on living 
cells can frequently be removed by the addition 
to the drug-cell-system of what is known as 
‘antagonists'. In the chapter on drug anta- 
gonism the authors have elaborately dealt with 
this factor which can bring about removal of 
drug from its site of action. A study of anta- 
gonism leads us also to the field of drug resis- 
tance. Drug resistance is a tool for the study 
of acquired character, inheritance,’ differentia- 
tion and the relation of gene to environment. 
The authors have to be congratulated for trying 
to explain these points very lucidly. 

The underlying pattern of the book is a care- 
fully prepared and informative historical 
survey of the topic, an interpretation of the 
present and latest development in the field 
and an indication of some of the unsolved 
problems still confronting the Chemotherapists. 
The book is highly recommended to those 
engaged in the field of research in chemothe- 

jrapy* 


The Chemistry and Manufacture of Indian 
Dairy Products. By K. S. Rangappa and 
K. T. Achaya. (The Bangalore Printing & 
Publishing Co., Ltd., Bangalore-2). 1948. 
Pp.xi -1-189. Price Rs. 10. 

The book contains a useful collection of data 
on Indian milk and milk products. Though 
several standard text-books on the technology 
and chemistry of milk and its • products are 
available, these invariably include only the 
data obtained under conditions widely differing 
from those prevailing here. During recent 
years, a considerable amount of published 
literature on Indian dairy products has accu- 
mulated which is widely scattered and not 
always easily accessible. The authors have 
done a great service in bringing all these data 
together. 

The book is divided into three broad divisions 
covering 14 chapters, and is supplemented by 
author and subject indexes. The methods of 
preparation of important dairy products are 
described. In a vast country like India vari- 
ous modifications are followed for preparing 
the same product, but the outlines given help 
to convey a fairly general picture. The com- 
position and characteristics of Indian milk 
products are described in detail. Side by side, 
these data have been compared with the results 
obtained by workers in other countries. This 
helps to bring out clearly the outstanding 
points between the two. References up to the 
year 1948 have been included mainly from the 
authors* own work, but a few omissions are 
noticeable. At some points matter irrelevant 
to the subject of the book has been allowed to 
creep in, and the data for the composition of 
some of the less well-known products are not 
quite up to date. But apart from these few 
corrections of a minor nature, the authors have 
accomplished a difficult task with credit, 
considering the fact that this is the first time 
that such a publication has been compiled. 
The book fulfils a long felt gap and is sure to 
be widely appreciated by specialists and 
students. The printing and illustrations have 
been done clearly, and the book has a very 
attractive get-up. 

Noshir N. Dastur. 

The Indian Association for the Cultivation 
of Science-Annual Report, 1947-48. 

The first part of the report contains a brief 
review of the development plan, research 
personnel and other matters, the resume of the 
scientific work done in the Association being 
given as an Appendix. The development plan 
seeks to create five new departments, viz,, of 



No, 3 i 
March 1949 J 

General Physics (Optics), Theoretical Physics, 
Organic Chemistry, Inorganic Chemistry and 
Physical Chemistr^^ as also to supplement the 
researches of the Department of X-Rays and 
Magnetism in the domain of Molecular Struc- 
tures. The plan further contemplates that the 
researches carried out in the Association would 
be such as to find application in investigations 
of the physics and chemistry of High Polymers. 
Partial effect has already been given to the 
plan during the period under review by the 
appointment of two new Professors and pro- 
viding each with a part of the approved 
research personnel. 

The researches carried out in the Department 
of X-Rays and Magnetism under the M. H. L. 
Professor were mainlj’’ concerned with the 
studies of the extra-reflections in Laue photo- 
graphs and their temperature variation, low 
angle scattering and structure analysis of 
phenanthrene crystals, radiographic study of 
coals, and X-ray studies of plastics, glass and 
fibres. The interesting work on the magnetic 
behaviour of dia- and para-magnetic substances 
especially in the form of single crystals has 
been continued. A systematic study of the 
magnetic and electrical properties of semi- 
conductors has also been undertaken. In the 
year under report, nine papers have been 
published. 

The work done in the Optics Department is 
mainly concerned with the Raman spectra of 
various compounds in different states of aggre- 
gation and at different temperatures. The 
Department of Physical Chemistry was in 
existence for a period of three months only. 
Research work on polymerisation, kinetics of 
halogen ation of sodium acetate in glacial 
acetic acid, surface active agents, etc., has been 
started. 

R. S. K. 

Practical Zoological Illustrations : Inverte- 
brates. By W. S. Bullough. 32 cards. (Mac- 
millan & Co., London) , 1948. 15sh. 

This set of semi- diagrammatic figures of 
typical invertebrates including Branchiostoma 
consists of 32 plates intended for the High 
School and first year University courses. 

While the figures are useful as guides, the 
intermediate students of Indian Universities 
will feel the want of the sectional views of 
many of them. Particularly, Lumbricus is not 
of any use to them. 

In Nereis, the head is not correctly drawn 
and also all the setae are shown to be uni- 
formly of the same type. The number of 


bundles of Malpighian 'tubules, the gonapo- 
physes and the correct delineation of the leg 
of Blatta are necessary. 

In Branchiostoma (Amphioxus) the repre- 
sentation of gill slits and the nerve cord are 
not accurate. 

It is hoped that the students who refer to 
these cards will make use of them as the author 
wishes them to be and not for copying them. 

The printing of the cards is excellent. The 
price is unfortunately above the reach of the 
average Indian student. L. S. R. 

Bulletin o£ the World Health Organisation: 

Vol. I, No. 2. (Sales Section, Palais des 

nations, Geneva, Switzerland), 1948. 

Report of ^ the Expert Committee on (J) 
Tuberculosis, (2) Various Methods of Malarial 
Control, (3) Malaria Control in Egypt by 
Species-Eradication Method— A gambiense, (4) 
Cholera Epidemic in Egypt in 1947. 

The Committee recommend organisational 
and control measures pertaining to various 
items under report. They recommend and give 
expert advice to countries which have not got 
proper Public Health Organization in order to 
combat major heatlh problems such as malaria, 
tuberculosis, venereal diseases, which three 
diseases owing to their widespread prevalence, 
the Committee consider to be international 
rather than national or racial problems. 

In the campaign against tuberculosis, the 
aim is to have a uniform standard in devising 
ameliorating measures, such as: (1) preven- 
tion, (2) case finding, (3) isolation and medi- 
cal care, (4) social and economic protection of 
the afflicted. The salient features of the 
preventive method is training of technical 
personnel, expert advice, health education and 
propaganda to stimulate popular co-operation, 
besides (1) uniform procedure regarding 
research relating to preparation of tuberculin 
and tuberculin testing, (2) preparation and 
application of B.C.G. vaccine, (3) classification 
of tuberculosis, (4) x-ray interpretation of mass 
radiology, (5) evaluation of the new chemo- 
therapeutic agents, etc. The Committee 
emphasises the importance of complete co- 
operation and co-ordination efforts on the part 
of the official and private agencies in order to 
obtain maximum results. 

In the sphere of malaria prevention, the 
Committee gives first priority to mosquito 
control measures by drainage, application of 
D.D.T. and other suitable larvicides and 
insecticides. More research on these lines is 
needed. The Committee does not overrule the 
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importance of chemotherapy and chemopro- 
phylaxis in the clinical control of epidemic 
malaria. Chemoprophylaxis however efficient 
is only considered a palliative measure. 
Therapy plays only a secondary role in the 
prevention of malaria. The Committee consi- 
ders the importance of basic research on the 
follov/ing subjects, which should be encourag- 
ed in places where there are proper facilities, 
Rockefeller Foundation, Indian Research 
Fund Association, and British Colonial 
Research Committee : — 

1. Parasite— Animal relationship ; 2. Vector 
and insecticides ; 3. Epidemiology ; 4. Chemo- 
therapy and chemoprophylaxis. 

Applied reasearch on the following is also 
recommended : 

1. Choice of control method ; “ 2. Insecti- 
cides ; 3. Organization and equipment. 

The Bulletin will be found very instructive 
to all Public Health Workers and may be 
commended to be read in the original. 

K, P. Menon. 

Industrial Hygiene and Toxicology. In two 
volumes. Prepared by a group of Specialists 
under the Editorship of Frank A. Patty, 
Director, Industrial Hygiene Service, General 
Motors Corporation, Detroit, Mich. Vol. I. 
(Interscience Publishers, New York, London), 
1948. Pp. xxvii+53L 

Hazards associated with various occupations 
such as mining, smelting, etc., were known 
from ancient time and certain precautions 
were taken to minimise the dangers from 
inhaling metallic dust and fumes. The first 
organised effort was the result of the intro- 
duction of labour legislation of the 13th 
century in England to reform the deplorable 
conditions of the workers in English Cotton 
Mills. Further reforms took place from time 
to time. Even so they were of the nature of 
the periodical examination of workers and 
prescribe remedial measures ; no attention 
was paid to improve environmental condition 
to prevent the occupational disease. Although 
there were many books published on the medi- 
cal and legal aspects of occupational and 
industrial disabilities there are only a few 
books on industrial toxicology and still fewer on 
preventive engineering and control of occu- 
pational diseases. The present concept of 
industrial hygiene began to develop during the 
World War I as a result of ill-health and 
increased mortality among workers in muni- 
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tions factories. Organised efforts to impart 
instructions bearing industrial hygiene began 
by institution centres of study in American 
Universities, the. first of which was established 
at Harvard Medical School where initially a 
Department of Applied Physiology was start- 
ed. Other Institutions then began to spring up 
imoarting instructions in industrial hygiene in 
collaboration with Doctors, Engineers and 
Chemists, Under the impact of World War II,‘ 
industrial hygiene units were established in all 
the industrial Scates of U.S.A. Managements 
have realised the importance of improving the 
environmental conditions of the employees to 
ensure industrial efficiency and enhanced 
dividends. The present volume is a collective 
effort of various authors with thorough know- 
ledge of the problems of efficient industrial 
conditions. The Editor is one who has to his 
credit vast experience in the field and is new 
the Director of Industrial Hygiene, General 
Motors Corporation, one of the largest single 
industrial organisations in the United vStates of 
America. The book is neatly got up and the 
textual matter is discussed in sufficient detail 
to afford an intelligent understanding of the 
various aspects of the subjects, which are 
classified as follows 

1. Industrial Hygiene Restrospect and Pros- 
pect. 2, Industrial Hygiene Records and 
Reports. 3- Industrial Hygiene Survey and 
personnel. 4. Personal factors in competence 
and fatigue. 5. Environmental factors in 
fatigue and competence, 6. Physiological 
effects of abnormal atmospheric pressure. 7. 
Mode of entry and action of toxic material. 8. 
Sampling and analysis of atmospheric con- 
taminants. 9. Radiant energy and Radium. 
10. Ventilation. 11. Occupational dermatoses. 
12. Visible marks of occupation and occupa- 
tional diseases. 13. Fire and Explosive hazards 
of combustible, gases, etc. 

The author stresses the need for the active 
collaboration of Engineers, Doctors, Chemists, 
Psychologists and Socialists all working to- 
gether to achieve the common end of the well 
being of the workers and; efficient industrial 
output. The book will be a source of valuable 
information to those who are interested in 
industrial welfare and organisation. 

It is hoped that Volume JI on Toxicology 
will be equally useful. 

K. P. Menon. 
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of the derived units of area, volume, etc., 
by introducing the decimal system, while 
retaining, as far as possible, the current 
terminology of Weights and Measures in India. 

The progress of the Quality Control Move- 
ment in Industry, recently initiated by the ISI 
and the Indian Statistical Institute, forms the 
subject-matter of another article. Indian 
Industry has begun to appreciate the need for 
adopting statistical methods of Quality Control 
in the manufacture of commodities. Courses 
have been established in Bombay for training 
technical personnel in the application of these 
methods. The ISI has reprinted the American 
Standard on Control Chart Method of Con- 
trolling Quality during Production, ’* for the 
use of manufacturers in India. 

Seventh Pacific Science Congress 

Some of the world’s leaders in many bran- 
ches of science gathered in New Zealand for 
the Seventh Pacific Science Congress. 

About 120 scientists from over fifteen coun- 
tries, including Britain, Canada and U.S.A. 
took part in the Congress which lasted until 
23rd February, and which reviewed the whole 
field of science. 

A transportation grant of $ 20,000 was given 
by Unesco to the Congress, which made it 
possible for many scientists from countries 
bordering on the Pacific as well as from 
Norway, Holland and France to attend the 
meeting. 

The last Pacific Science Congress took place 
in San Francisco, in 1939. The seventh meet- 
ing was originally due to meet in the Philip- 
pines in 1941 but was postponed on account 
of war. 

Unesco Book Coupons in U.S. 

The American Booksellers Association has 
been appointed to administer the Unesco Book 
Coupon programme in the United States, 
Mr. Milton S. Eisenhower, Chairman of the 
U.S. National Commission for Unesco, announ- 
ced., This follows a recommendation by the 
Commission’s Panel on Books. 

The Book Panel’s , recommendation is the 
result of considerble study in order to integrate 
the Unesco Book Coupon Scheme into U. S. 
publishing operations. 

The scheme was started by Unesco to over- 
come currency exchange difficulties and to 
enable educators, scientists, professional people 
and others in soft currency areas to purchase 
books and other publications in hard currency 
countries. Holders of these coupons pay for 


their purchases in the money of their own 
country, and the coupons are redeemable by 
Unesco in the currency of the publisher’s 
country. 

The American Booksellers Association will 
transmit orders in the United States and 
arrange for redemption of the Unesco coupons. 

CCRU Gives Institut Pasteur $ 15,000 

A gift of $15,000 tc the Pasteur Institute of 
France by the Canadian Council for Recons- 
truction through Unesco has been presented 
to Dr. Jacques Trefouel, Director of the 
Institute, by Dr. James A. Gibson, Chairman 
of the Executive Committee of the CCRU. 

The money has been put at the disposal of 
the Institute to be used for the purchase of the 
scientific equipment. 

In addition, the Institute has been offered 
for a period of three years, subscriptions to a 
number of learned and professional periodicals. 

At a short ceremony at the Institute on 
5th January, Dr. Gibson read a letter from 
Mr. Mackenzie King, until recently Prime Minis- 
ter of Canada, saying this gift is designed to 
help the institution “to continue the scientific 
and humanitarian services which have earned 
for it the highest recognition throughout the 
world”. 

"■'The Council,” Mr. Mackenzie King adds, 
have requested me to convey to you this in- 
timation of their desire to share in helping 
to alleviate some of the grievous defficulties 
arising from six years of war, and to help for- 
ward, in some small measure, the life-giving 
activities of the Pasteur Institute.” 

The CCRU is a national body which groups 
some sixty non-governmental organizations 
dealing with educational and social problems 
in Canada. It was created at the instigation 
of the Canadian Government and works closely 
with Unesco on problems of mutual interest. 

Unesco Handbook o£ Opportunities for 
Study Abroad 

Over 10,500 opportunities for international 
study in 166 subject fields in 27 countries 
are reported in a Handbook of Fellowships, 
Scholarships and Educational Exchange, called 
“ Study Abroad,” just issued by the United 
Nations Educational, Scientific and Cultural 
Organization. 

The largest number of awards is available 
in the various branche.^ of science, especially 
medical sciences and public health, engineer- 
ing, technology and chemistry. The second 





No. 3 1 

March 1949 _] 


SCIENCE NOTES AND NEWS 


•I 


Infra-Red Photography of Forests 

The ‘"magic eye” of the infra-red film, 
peering down from the cameras of the Royal 
Air Force photographic reconnaissance air- 
craft, is to probe the secrets of Scotland’s 
forests. Marked high priority ” on the R. A.F. 
Central Photographic Establishment flying 
programme for 1949 is the project for infra- 
red photography of forests in the Strathyre- 
Loch Ard area. 

The Survey is being undertaken for the 
Forestry Commission and it is expected that 
the use of infra-red photography from the 
air will enable the Commission to make a 
more exact classification of trees. At present 
it is possible to make a general classification 
from ordinary photographs sufficient to distin- 
guish trees as either coniferous or deciduous. 
Infra-red photographs, however, are expected 
to show the state of growth of trees and to 
distinguish tree types within the coniferous 
or deciduous groups. 

Some 200 square miles of forest ‘have been 
selected as a testing ground for this experi- 
ment. 


attention to work on insects although in 
eign universities teaching and reserch o: 
sects occupy a place equal in importance i 
other Seience subjects. One of thereasoi 
this has obviously been that the heads oJ 
logical departments are essentially zool< 
with no special training in entomology 
that suitable and competent entomlogisi 
not recruited on to their staff ; furtherr 
trained Entomologists in India are extre 
few. 

The Department of Scientific and Induj 
Research of the Government of India si 
consider seriously the establishment < 
National Entomological Laboratory for wo 
basic aspects of the science of entomo 
Such a laboratory with suitable and adec 
staff could initiate all fundamental wor 
insects in close collaboration with the c 
rent universities and also train qualified 
in entomology to serve as Readers in enti 
logy in the Universities. The Indian Un 
sities Commission should also make p 
Sion for teaching and research on inse 
their Departments of Zoology. 


^ Need for Fundamental Research on 

I Insects in India 


Quarterly Bulletin of the Indian St, 
ards Instisution 



In his Presidential Address delivered at the 
11th Annual Meeting of the Entomological Socie- 
\ ty of India, held at Allahabad, on 4th January 

V 1949, Dr. Hem Singh Pruthi stated that "" On 
the whole India has not made many conspicu- 
j ous contributions to- the -Science of Applied 

i or Economic Entomology” principally because, 

I ‘"very little attention has been paid in India 

4 to fundamental work in Entomology, such as 

Insect ecology, physiology, morphology and 
taxonomy, on which alone good applied 
I work can be based.” 

I The Universities of India are the most 

I suitable places for basic work, as in all other 

« countries. In the laboratories of the Univer- 
sities a great deal of work of an essentially 
basic nature on the problems of insect behavi- 
our, genetics, heredity and evolution can be 
undertaken, besides morphology, physiology» 

' ecology and taxonomy which will finally lead 

to proper and adequate application to eco- 
I nomic problems in Entomology. 

In the Indian Universities at present, the 
professors of zoology pay very little ov no 

I - 


'The Indian Standards Institution has is 
the first number of its Quarterly Journal 
ISI Bulletin. The Bulletin which is devot' 
the publication of activities on standardise 
in India and abroad caters to the need 
progressive industrialists, technologists, sc 
tists and students in this field. In additi< 
the current news on Standardisation, 
Bulletin publishes articles on technical 
jects related to standardisation. 

The first issue discusses the Stan 
Atmosphere for Testing in tropical and 
tropical regions as distinct from the Stan' 
Atmosphere in temperate regions. The 
vantages of adoption of this Standard A. 
sphere in India are the simplicity of equipi 
ease of operation and the comfort of 
workers, which it answers. 

A plea for Standardisation of Weights 
Measures all over the country is mad 
Dr. Lai C. Verman, the Director of the ISI, 
has also argued for the rationalisa 
simplification and decimalisation of 
fundamental units of length and mass, 
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'IMu* Kinif has htani p.i’UPitnisly plrastni la 
apprtivr tin* appthnt-npai t td Sir Ihnx 
laK-kspiiser, M.A. ai.I.Mtuii J«h, FiLA.S,, In 
UPtH‘t*d Sir Kdward Apphdnn. 

Sir Him Hm'ksptdian' is at prrsrnt (dutd' 
Srinidist at the Ministry tif Supply and will 
take up iu:: new ajipuintment im tiie l.%t ei' 
May. HhUi. 

Grant tu British Universities 

In t!n‘ fiuninif Hinlnet, Sir Stairorii (hipps, 
Hrdaiu’s (iiancellor of the Kxtiu^quer, Is 
pmvithne. .12 Ki.Hli.hlH) (Us, I V hJi) miriss) i'nr 
ri'inirrent prants to niuv'er.aties. lie aiiunune- 
tai this in ri*ply to a tiisstinn in the Ilousi* 
of f ’a nnums. 1'his amount imiudes pro- 
vi^i^u for the additional es peuditurt* vvhieh 
umvers'ilhss will laeiir in hrini(im(iidouj)era- 
tion llo* revisinl .'.eales of payment of tcatdiers 
iu tin* mediealaud dental .sehnols, 

'riu‘ prora-eas of the uaiv(*rsit ies* seheme for 
physiral rdueation neressitates an iuerease in 
the amount required for nou-rerurrimt grants 
ami Sir Slalford is providing i2 4,73(),U00 
i U;,. Sdta erore.s ) for this purpo.a% as against 
r. g.tJDupHhi ( Us. :MV erores) for the eurreat 
year. 

Kntmuolugical Society of India 
'rUe Kloveutli Annual Geiunml Meeting of 
tile Mntomologiral Sueiely of India was held 
nu *Hh January UMil, in the ZooiogieaJ Ueeture 
‘riieatre uf the University id' Allalmhud. 'fhe 
Hresuient Dr, li. S, Fruihl delivered the Presi- 
dential Address on " Meetl uf Pumlamcntal 
Heseureh on tnseet.s m Imiia'U 
'riu* foUowiuH resolulums were passed: 

K In view of the neeil for greater eontaets 
and etdlula»rat ion amog entomologieal workers 
m ddl’fU'ent parts of Imlia and hetwemi India 
unti other emudrn*s of Iht^ worhk the Kntomo- 
logu’ul Soeiety of India should periotheally 
prepare a list of sueh Workers engaged in 
Agru'ultural and oUuu' Applital Departments 
as also ill various Umverstlies, iu India. Sued 
a list shoulti indieato the spinnal mtere.st ; uf 
lhi‘ indivitluul workers luul be puldislied or 
otherwise printed for the iufornuUiim nuil use 
of all eoneerned. 

2. In view of tlu‘ great nnportanee of 
fundamental re.seureh tm insects, not xmly for 
solving various urgent prohUnus in relation to 
crop, HjieeiuUy fond production, tlie eoitage 
imlUHtries of bee-keeping, silkworm rearing 
and lue culture, public health, forest manage- 
meat and conservation and life-stock improve- 
meat, but a iso for the better elucidation of 
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various scientific problems, such as those of 
animal (including human) behaviour, here- 
dity and population, the evolution of forms, 
habits and communities, the laws of growth and 
migrations, etc., the Entomological Societ^^ 
of India feels that the establishment of a 
National Entomological Laboratory for funda- 
mental researches is an urgent, national, 
scientific need. Such a Laboratory incidentally 
will provide the centre where research workers 
will occasionaly gather from all parts of India 
for information, guidance and training and 
also for inspiration and thereby improve the 
standard of entomological research all over 
the country. The Society, therefore, recom- 
mends to the Government of India to esta- 
blish a National Entomological Laboratory 
for India and draws the attention in this 
connection to the recent statement of the 
Prime Minister of India at the Indian Science 
Congress session at Allahabad, to the effect 
that India should undertake and do much more 
fundamental or basic work in science than 
has been the case so far, 

in view of the great and undeniable impor- 
tance of Entomological Research, both,, to the 
developing economy of India as well as to 
Science in general, and in view of the acute 
shortage of trained Entomologists in the coun- 
try specially needed for various nation-build- 
ing activities, the Entomological Society of 
India recommends to the Indian Univerasities 
Commission to take steps to extend, improve 
and intensify Entomological training and re- 
search in the univerasities of India. In this 
connection the Society, if invited, would 
gladly assist the Commission by providing 
concrete plans and suggestions as to how the 
desired development of Entomological Re- 
search and training may be brought about. 

The following Office-bearers were elected 
for 1949-50:-— 

1 . Presidcn-t — Dr. H. S. Pruthi (New Delhi). 

2. Vice-Presidents — Dr. E. S. Narayanan 
(New Delhi), Dr. D. R, Mehta (Kasauli), Dr. 
N. C. Chatterjee (Dehra Dun), Mr. M. C. 
Cherian (Coimbatore). 

3. Councillors — Dr. D. D. Mukerji (Culcutta), 
Mr. Ramehandrah (Coimbatore). 

4. General Secretary — Dr. S. Pradhan (New 
Delhi) . 

National Institute of Sciences of India 

At the Annual General Meeting of the 
National Institute of Sciences of India, held 
at Allahabad, on the 4th January 1949, the 
following were elected Oflfice-bearer;^ and 
Members of at$ CQUhcilfor the ^ear 194?:--r 
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President: Prof. S. N. Bose (Calcutta). Vice- 
Presidents: Prof. A. C. Banerji (Allahabad), 
Maj.-Gen. Sir S. S. Sokhey . (Bombay); 
Treasurer: Dr. C. G. Pandit (Delhi). Foreign 
Secretary: Dr. J. N. Mukhsrjee (Delhi); 

Secretaries: Prof. D. S. Kothari (Delhi); Dr. 
H. S. Prulhi (Delhi), Editor of Publications : 
Dr. S. L. Hora (Calcutta). Members of Council: 
Dr. K. N. Bagchi (Calcutta). Dr. S. K. Banerji 
Delhi); Mr. S. Basu (Poona); Prof. H. J. Bhabha 
(Bombay); Prof. S. R. Bose (Calcutta); Dr. B. 3. 
Dey (Madras); Prof. A. C. Joshi (Hoshiarpur); 
Dr. S. Krishna (Dehra Dun); Sir K. S. Krishnan 
(Delhi); Prof. S. K. Mitra (Calcutta); Dr. B. 
Mukerji (Calcutta); Mr. G. R. Paranjpe (Poona); 
Dr. M. Prasad (Bombay); Mr. J. M. Sen 
(Calcutta); Dr. A. C. Ukil (Calcutta). 

The following distinguished Foreign Scient- 
ists were elected Honorary Fellows of the 
Institute : — 

1. Prof. Louis de Broglie, Professor of 
Theoretical Physics, Poincare Institute, Sor- 
bonne, Paris. 2. Prof. Hans von Euler, 
Emeritus Professor of Chemistry, Stockholm 
University, Stockholm. 3* Dr. Harlow Shapley, 
Director of Harvard Observatory and 
President of the American Science Association. 

4. Prof. Georg Tischler, Botanical Institute, 
Kiel University, Germany. 

The following have been elected Ordinary 
Fellows of the Institute: — 

1. Dr. Jnanendralal Bhaduri, Lecturer in 
Zoology, Calcutta University. 2. Dr. S 
Bhagavantam, Scientific Liaison Officer for 
India in the United Kingdom. 3. Dr. S. K. 
Chakrabarty, Director, Colaba and Alibag 
Observatories, Bombay. 4. Dr. D. Chakravarti, 
Lecturer in Chemistry, Calcutta University. 

5. Dr. M. Damodaran, Assistant Director, 
National Chemical Laboratories, Delhi. 6. 
Dr. B. K. Das, Professor and Head of the 
Department of Zoology, Osmania University. 
Hyderabad-Deccan. 7. Dr. Kurien Jacob, 
Palaeobotanist, Geological Survey of India, 
Calcutta. 8. Dr. T. S. Mahabale, Lecturer in 
Botany, Royal Institute of Science, Bombay. 
9. Dr. H. K. Mitra, Refractories Engineer, Tata 
Iron and Steel Co., Ltd., .Jamshedpur. "lO. Dr. 
Kalidas Mitra, Officer-in-charge, Nutrition 
Scheme, Public Health Laboratories, Bihar, 
Patna. 11. Dr, A. H. Pandya, Director, 
Hindusthan Aircraft, Bangalore. 12. Dr. N. 
Parthasarathy, Geneticist, Indian Agricultural 
Research Institute, New Delhi. 13. Dr. C. 
Racine, Professor and Head of the Department 
of Mathematics, Loyola College, Madras. 
14. Dr. K. C. Sen, Director, Indian Dairy 
Research lusitute, Bangalpr^. 15, Dr. R* S , 
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V"arma, Reader in Mathematics, Lucknow 
University, Lucknow. 

-A.wards of the following Research fellow- 
ships were made: — 

Iniperial Chemical Industries (India) Re- 
fie arch Fellowship: 

Dr. S.N. Ghosh (Physics), Calcutta Univer- 
sity, Calcutta. Dr. L. R. Row (Chemistry), 
-A.ndhra University, Waltair. 

Sectional Institue of Sciences Senior Research 
F* e llowship: 

Dr. A. P. Kapur (Zoology), Zoological Survey 
India, Calcutta. 

Reports on Scientific Advances during 
World Warn 

Dr. Alexander Wolsky, the Principal Scien- 
tific Officer of UNESCO, New Delhi, has advis- 
odl us that the Pontifical Academy of Science 
(Vatican, Rome, Italy) has undertaken to com- 
pile a general report of the scientific research 
work accomplished throughout the world 
during the critical years of the second world 
war, when scientific communications were 
greatly disrupted. '‘The initiative is in con- 
formity with the aug.ust wish of the Holy 
Father to see international scientific com- 
munication restored promptly and on a large 
scale, thus contributing to ease the strained 
relations existing between" peoples, as well 
as to enrich the fund of human knowledge 
by new and useful elements^'. It is proposed 
that the general report will be divided into 
a series of particular reports referring to 
one or more countries and will treat the 
various branches of science on the basis of 
the papers published in the well-known 
scientific journals or reviews, as will be 
selected by the respective authors of the 
reports. Dr. Wolsky has recently received 
18 such reports the titles of which are listed 
below and the language is also mentioned 
in brackets 

1. La Physique^Du Noyau: Dans Certains 
Pays D'Europe Duiant La Periode 1939-45 
(French). By C. Manneback. 

2. Progres Recents: DeLa Theorie Quantiaue 
r>es Champs Et Du Meson (French). By 
C. Manneback. 

3. The Liquid State: Position of the Problem 
in the various countries since 1936 until 1945. 
(English) By Andrew Van Hook. 

4. Development of Mathematical Biophysics 
in U.S.A. from 1939 to 1945 inclusive 
(English). By N. Rashevsky. 

5. Spektrochemie: Die Wichtingsten Spek- 
trochemischen Veroffentlichungen in Deutsch- 
land: Aus Den Jahren 1939, 1940, 1941, und 
1942. (German). By A. Gatterer. 

6. La Meccanica Razionale: E La Fisica 
Mathematica Neil, Italia Centrale EMeridio- 
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naleDal 1939 A Oggi (April 1946) (Spanish). 
By Antonio Signorini . 

7. La Meccanica Razionale E La Fisica 
Mathematica Nell ’ Italia Settentrionale E jn 
Svizzera Dal 1939 al 1945 (Spanish). By 
C. Somigliana, B. Finzi, C. Cattaneo. 

8. La Geomatria Differnziale in Italia (Dal 
1939 al 1945) (Italian). By Piotra Ruzano. 

9. Geometria Algebrica; Nei Paesi Anglo- 
Sassoni (Dal 1939 al 1945) (Italian). By 
Beniamino Segre. 

10. Analisi Matematica in Italia: Nel Campo 
Complesso (Dal 1939 al 1945) (Italian). By 
Aldo Ghizzetti- 

11. La Geometria Albegrica in Italia (Dal 
1939 a tutto il 1945) (Italian). By Fabio 
Conforto e Guido Zappa. 

12. Ottica Fisiologica: E Problemi Della 
Visione Nei Vari Paesi Dal 1939 al 1945 
(Spanish). By Francesco Schupper- 

13. Lavori Geodetici Italiani: Dal 1° Gennaio 
1939 Al 31 Dicembre 1945 (Italian). By 
Giovanni Boaga. 

14. Accion De La Tiroides Sobre El: Meta- 
bolismo de los Hidratos De Carbono Y En La 
Diabetes (Resumen de los Trabajos De 1939 a 
1945) (Spanish) . By Bornardo Houssay. 

15. Progress in the Knowledge of Gram- 
negative Enteric Pathogenic Organisms during 
the years from 1939 to 1945 (English). By 
Oscar Felsenfeld Viola Mae Young Phyllis 
Conner. 

16. La Produzione Cancerologica Sperimen- 
tale in Italia e in Germania Lai 1940 al 1945 
(Italian) . By Pietro Rondpni. 

17. L’Aerodinamica in Italia (Dal 1939 al 
1945) (Italian). By Enrico Pistolesie Carlo 
Ferrari. 

18. I Motori Aeronautici in Italia (Dal 1939 
al 1945) (Italian). By Antonio Capetti. 

The periods covering the reports are also 
mentioned along with the titles. The 
bibliographies appended with each of these 
publications appear to be useful to the 
scientific workers in the respective jfields. 

These publications are being, brought to the 
notice of our readers in the hope that these 
might offer an idea of the work carried out 
particularly in the countries of Europe, which 
were cut off from contacts with other countries 
in the course of the last world war. 

Only one copy each of the reports is available 
at the Office of the UNESCO at Delhi for 
personal inspection, by thoselinterested but in 
case of requests from long distances it might 
be possible to send them for perusal and 
speedy return. 

ERRATUM 

Note entitled "Varagu’' (Pasupalum Scrobi- 
culatum) 

Curr. Sci., 1948, 17, p, 367, column 2, line 4- 

‘Saponification value^ read 170-7 for 107*7. 
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THE FAR-EASTERN CONFERENCE ON FORESTRY AND 
TIMBER UTILISATION 


'^HE Far-Eastern Conference on Forestry 
and Timber' Utilisation which has just 
concluded its session at Mysore is the 
Third Regional Conference to be organis- 
ed by the Food and Agricultural Organisa- 
tion of the United Nations. The first of 
these was held in 1947 in Czecho-Slovakia 
to cater primarily to European needs ; the 
second was held in 1948, in Brazil, for the 
Latin American countries ; and now, the 
third of these, devoted to the problems of 
the Asian and Pacific countries, has com- 
pleted its work. It may be added that the 
Ecafe also suggested the convening of the 
Conference. India offered to be the host 


and the Government of Mysore provided 
the necessary facilities at Mysore City 
which has thus had the privilege of being 
the venue of the first International Confer- 
ence in its long history. 

Delegates from Burma, Ceylon, France, 
India, Malaya, Netherlands, New Zealand, 
Pakistan, Philippines, Siam and the United 
Kingdom attended the Conference. Obser- 
vers were present on behalf of Bhutan, 
Indonesia, Korea, Nepal, Portugal, Unesco, 
Scap (Japan), and the International 
Meteorological Organisation. Russia was a 
notable absentee. The Indian D'elegatioh 
was led by Sir T. VijayaraghavaCharya, 
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^nd on his later election to the Chairman- 
ship of the Conference, by Mr. A. P. F. 
Hamilton, I. G. of Forests, whose colleagues 
^n the Delegation were Mr. C. R. Ranga- 
tiathan and Mr. R. Bhadran. The Delega- 
tion was assisted by Dr. S. Kamesam and a 
number of Chief Conservators of Forests of 
the Indian Provinces and States as alter- 
nate Delegates and Advisers. M. Marcel 
Leloup, Director of Forestry, FAO, was in 
general charge of the Conference assisted 
by Dr. Morris A. Hubermann, Secretary- 
General,. and Dr. D. Y. Lin and Dr. Leslie 
Vernell, Technical Secretaries. Mr. M. A. 
Muthanna, Chief Conservator of Forests, 
Mysore, was, besides his place in the Indian 
Delegation, in charge of the local arrange- 
ments of the Conference. 

The general pattern of work for the 
Conference was on the^’same lines followed 
in the two earlier regional conferences, viz., 
to assess the forest assets and liabilities of 
each region, to estimate the gap between 
the supply and the demand for forest pro- 
ducts, discuss^ remedies and to set up 
machinery and to implement on a regional 
basis, the recommendations of the Confer- 
ence. 

The Conference for which elaborate pre- 
parations had been made by the Govern- 
ments of India, and Mysore opened at the 
Cheluvamba Mansions, Mysore, on the 28th 
March 1949. The Hon’ble Mr. Jairamdas 
Doulatram, Minister for Food and Agricul- 
ture, inaugurated the Conference. His 
Highness^ the Maharaja of Mysore in his 
gracious speech expressed his pleasure to 
welcome such a distinguished international 
gathering to the., capital of the State, re- 
ferred to the salient features of Mysore 
F*orests and expressed his hope that the 
deliberations of the Conference would be 
crowned with success. Pandit Jawaharlal 
Nehru, Prime Minister of India, expressed 
his great regret at being unable to be 
present, and his inspiring message wishing 
success said, To the people in the East, as 
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indeed in the whole world, (he runner., n.s 
problems of Forestry hold out u Mreat 
challenge. It must be met if the world ns 
to be made a better place to live in. 
Fundamentally, the problems are (he saun> 
in all countries and I am sure (his Confer- 
ence will not only provide the means of 
pooling the world’s Icoowhnige and ex- 
perience of Forestry but will al.se, , by 
bringing together the forester.s ol tlu' Hast, 
strengthen the Brothei hood of fomslry 

and the bonds of friendship whieli already 

exist among the Mutioirs p.u I ieip.ilinr,. I 
send my best wishes for the suen-ss i,f llu' 
Conference.” Mr. Jairamdas Doulatram, in 
his speech, felicitously indicatinl how ap- 
propriate it was that the (Irst International 
Forestry Conference was held in India, 
which led the Asian countries in .some 
aspects of forest techniq[U.e and administra- 
tion and whose wise men. had turned to and 
not away forests for spiritual solace. He 
referred at the unwisdom of planning for 
agricultural self-sufficiency without ach'- 
quate protection of the soil. He pleaded 
for a rational appreciation of the rural and 
the industrial demands made, on forest 
resources and concluded by freely offering 
the facilities available in and the results 
garnered by India in forestry research. 

Mr. Norris E. Dodd, Director-General of 
the FAO, in his message, dwelt on the 
interdependence of the well-being of the 
land and the community, while M. Marvel 
Leloup, Director of Forestry, FAO, explain- 
ed the magnitude of the problom.s they 
had to face in Asia arxd the machinery 
needed to translate the recommendation.^ 
of the Conference. 

The Conference, after electing its perma- 
nent Chairman, Sir T. Vij ayaraghavacharya 
(India), proposed by r*akistan, seconded 
by Burma and unanimously elected, decided 
its rules of business under a steering com- 
mittee which also acted as the credejn^ials 
committee. Then, splitting its;,, work 
amongst a number of. expert committees^ 
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resolutions were drafted and, after critical 
discussion, were finally adopted by the 
plenary sessions of the Conference, on the 
following subjects^: — (1) Forest Resources ; 
(2) Forest Policy ; (3) Soil Conservation ; 
(4) International Control in Erosion Con- 
trol ; (5) Forestry and Weather ,* (6) Con- 
trol of Grazing ; (7) Roving Agriculture ; 
(8) Large-scale Afforestation and Refores- 
tation ; (9) Domestic Needs ; (10) In- 

creased Production; (11) Balancing 
Supplies and Demand; (12) Distribution 
of Timber ; (13) Standardisation and 

Grading; (14) Forest Inventions; (15) 
Enumeration Methods ; (16) Minor Forest 
Products ; (17) Statistics.; (18) Research ; 
(19) Exchange of Information ; (20) Dis- 
semination of Information ; (21) Training 
and Education and (22) Consei'vation of 
Wild Life. 

While considerations of space unfortu- 
nately preclude us from reproducing the 
text of all the resolutions in extenso, even 
the listing of the titles of the Subjects 
dealt with indicate the range and 
comprehensiveness of the deliberations. 
This is not surprising, as the preamble and 
the constitution of the Food and Agricul- 
tural Organisation of the United Nations 
include : raising standards of living, 
securing improvements in the efficiency of 
production and distribution and bettering 
the conditions of rural populations. And, 
forestry touches so broad a front at many, 
many points. 

The recommendations of the Conference 
naturally fall into two categories, viz., the 
immediate needs and the long-term re- 
quirements. The former have an element 
of sameness all over the world. Forests 
have been cut, in many instances grossly 
overcut, during the war years in persuance 
of '‘win the war at any cost' policy. In 
forestry, the first tenet is conservation and 
conservation is the first casualty in any war. 
And these over-exploited forest resources 
are now called upon and provide the accu- 
pxulated need's and pent up demand of this 


period of colossal material destruction. And 
since forest products form part of the goods 
ranging from aeroplanes to matchsticks, the 
magnitude and complexity of meeting the 
needs of a starved world will become clear. 

While the Conference took note of these 
extremely urgent needs and made specific 
recommendations to meet them, even more 
valuable was its contribution for the long- 
term rehabilitation and development of the 
forest resources of the region. Forestry is, 
in the best sense of the term, the best of 
investments but long dated. And, nemesis 
for lapses in forestry is not always swift 
or readily visible but terribly sure. These 
characteristic elements of forestry make it 
peculiarly difficult, for uninitiated public 
opinion to appreciate or sometimes eveh 
recognise the implications of indifferent 
forest management. The temptation to 
cash in now the forest benefits that rightly 
belong to posterity is always there ; and 
to index and mcasui^e the apparent effi- 
ciency of forest management by the fallaci- 
ous yardstick of immediate financial return. 
These are matters of such grave import 
that the Conference rendered signal public 
service in dealing with them in its first 
resolution which reads as follows : 

‘‘ The Importance of Forest Resources. 

“ The Confex'ence, 

“ Recognising, that forests, as renewable, 
are essential to a country's agricultural 
life, industrial development, economic 
stability and national security; 

“ Recognising also, that forests and forest 
products both major and minor are essen- 
tial to the life of the rural and urban 
population; 

“ Calls the attention of the governments 
of all countries of the region to the need for 
dynamic policies for the conservation, 
development and utilisation of forest 
resources, according, to the needs and 
possibilities of each country ; 

- “Declares that any failure by governments 
to accord due recognition to the great va’lu^ 
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of forest resources will have disastrous con- 
sequences for the economy of the country, 
both rur^l and industrial; 

“ Urges governments so to manage their 
forests as to serve the rural and urban popu- 
lation and thus enlist the support of the mas- 
ses for the implementation of a sound policy 
for the protection and development of 
forests, even though this may involve some 
restriction on the action of individuals in 
the interests of the community as a whole. 
Thus the precious heritage of forest re- 
sources can be passed on unimpaired from 
generation to generation; 

“ Eecommends that the attention of the 
governments of the region be drawn to the 
desirability of giving a h,igh priority in their 
national financial and economic plans to the 
claims of forestry and the improvement of 
harvesting facilities.’’ 

We should like to draw attention to three 
other resolutions passed ‘ at the Conference 
and of special importance to India. 

Resolution III deals with the menace of 
soil erosion and recommends, inter alia, the 
setting up in each country a central author- 
ity for the co-ordination, in both planning 
and execution, of land utilisation policies. 
The pressure on land of population, the 
planning and construction of vast irrigation 
and multipurpose River projects and the 
fact that in a vast country like ours the 
watercourses of many of these rivers lie 
within the control of different provincial 
authorities render it imperative that we 
have recourse to some central authority in 
such matters if the insidious and terrible 
chain of events consequent upon soil ero- 
sion is to be insured against. Also, even 
within a given province, the clamour for 
land cultivation at the expense of forest 
lands is a development which must be 
sternly put down. Taking the country as a 
whole, the area under forest is well below 
the safe minimum of about 25 to 30 per 
cent, of the land area, and it would be very 
Short-sighted policy indeed if our effort at 
self-sufficiency in food should make inroads 


into our already inadequate forest areas — 
losing sight of the basic fact that forestry 
and agriculture are two different methods 
of utilising the common capital.of both, viz-, 
the soil. 

• Resolution XVIII makes recommendations 
on the important subject of forest research. 
This is an important aspect of forestry in 
which this country has good reason to take 
modest pride but no ground whatever to be 
complacent. Dehra Dun is on the inter- 
national map of forest research centres. But, 
the point is that while Dehra Dun is good, 
it is not alone sufficient to cover the needs 
of this vast country. ‘ ’ Dehra Dun should be 
the focal point from which the traditions 
and experience of this premier institution 
should permeate a number of co-ordinated 
regional research centres strategically locat- 
ed over this subcontinent. It is pleasant 
to record that the Indian offer to co-operate 
fully by placing her available research 
facilities and experience at the disposal of 
the member nations at the Conference was 
appreciated. 

Finally, we should like to refer to the 
question of forest education which is dealt 
with in Resolution XXI. Here again, what 
we have is undoubtedly . good but demon- 
strably insufficient. And there are many 
who believe that forest education in India is 
much too expensive. The Indian Delegation 
made a positive contribution to the delibera- 
tions of the Conference on this subject. All 
our plans and machinery for forest educa- 
tion have been hemmed in by two considera- 
tions, to provide professional foresters, and 
to provide such professional foresters to 
man the forestry service's — -almost exclusi- 
vely governmental. The time is now ripe 
to loosen these restrictive bonds. The ideal 
to be aimed at would be that while first- 
rate facilities' Ishould continue to be avail 
able to train the professional forester, we 
should also establish educational facilities 
whereby elementary forestry may take its 
due place as a subject of liberal education 
in the curricula, of universities.- -Finland 
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presents a fine example of what could be 
done in this direction. Then, again, the 
forests are getting to be increasingly im- 
portant as the store-house of industrial raw 
material to be processed into consumer 
goods. This trend has created a demand 
for the services of the specialist who, with a 
grounding in the fundamentals of forestry, 
is called upon not to manage forests, but 
run forest industries. The facilities for 
such specialised training are conspicuous 
by their almost total absence in our coun- 
try. And, here, the U.S.A., Canada and 
Germany could give us valuable lessons. 

The fact that such packed agenda was 
disposed of within the course of some eleven 
working days was a tribute as much to the 
efficient and business-like organisation 
and the preparatory technical work as to the 
ability, tact and genial personality of the 
distinguished Chairman, Sir T. Vijayaragha- 
vacharya, to whose work a chorus of 
tribute was paid by the delegates at the close 
of the Conference. The Conference was also 
fortunate in another respect. It was singu- 
larly free from rivalries and 'lobbyings’ 


which make some • international gat'. 
a nightmare. Foresters, naturally ; 
fraternity; they fell, with axes but I 
axes to grind and no secrets to je 
guard against prying eyes and ears, 
are ready indeed anxious to shar 
experience and to pool their knowied 
this contributed to the amity and di] 
the international gathering. 

As a postscript, it may be added tl 
immediate and concrete sequel to thi 
ference is the setting up of a r 
forestry office at Bangkok, with D 
Lin as its first Director. The 
Delegation strongly urged the cli 
India for the location of this office 
geographical grounds and on the 
past experience and the great facil: 
research which India affords. ^ 
naturally disappointed that the ve 
the Conference in this matter went 
India, but, this by itself is not a 
matter and we wish every succe,sf 
new offiice and its distinguished Dir 
Bangkok in the discharge of their r6 
ble duties in the service of Foresti 


BRITISH INDUSTRIES FAIR 


T he biggest trade fair in the world — the 
British Industries Fair— to which thousands 
of visitors and buyers flock from all parts of 
the world, will be held this year at London 
and Birmingham from May 2 to May 13. 

Representative of : all trades and industries 
in Britain, this year’s Fair is expected to 
surpass all previous exhibitions in the quality, 
range and beauty of its exhibits. 

India’s interest in the British Industries 
Fair of 1948 was, in comparison to other 
countries, markedly high. Over 700 buyers 
attended the London section alone in a total 
of 12,505 buyers from nearly 100 countries. 
And the coming Fair is likely to attract even 
more buyers from India. 

The lighter industries will exhibit in 
London, while the Engineering and Hardware 
Section will be organised, as usual, in 
Birmingham. 

The 1949 Fair will include a major display 
by the Textile and Clothing industries and is 
expected to be the best exhibited so fan 


Other industries exhibiting in Lon( 
include brushes and brooms, cheinici 
mists’ supplies, cutlery, jewellery 
ware, silverware, watches and clo' 
mestic suction cleaners, fancy gooc 
types, foodstuffs, beverages and 
furniture, leather and leather goods^ 
instruments, office machinery and eq 
plastics, pottery and glassware, prin 
bookbinding machinery, radio sets a] 
trades, scientific and photographic eq 
sports goods, stationery and paper, 
games and other general and sales sei 
At Birmingham, the buyer will f 
conceiable item of equipment neede 
building trade, for electricity and er 
of all categories, for transport, for 
mining, colliery, road and oilfielc 
will be a section for hardware, iro] 
and brassfoundry and also metals of 
in fact everything that India needs fo; 
up her own industries qnd nipderi 
state. 
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PROFESSOR ALBERT EINSTEIN— THE INTERNATIONALIST 

PROFESSOR NIELS BOHR 


TT? is most natural and appropriate that 
■*"T^the United Nations Educational, Scienti- 
fic and Cultural Organization should pay a 
tribute to Albert Einstein on the occasion 
of his seventieth birthday. Indeed, for the 
whole of humanity Einstein’s name stands 
pre-eminently for that search to extend 
our knowledge and deepen our understand- 
ing which is not only the spirit and object 
of science, but which forms the very foun- 
dation of all human civilization. 

Through Albert Einstein’s work the 
horizon of mankind has been immeasur- 
ably widened, at the same time as our 
world picture has attained a unity . and 
harmony never dreamed of before. The 
background for such achievement is created 
by preceding generations of the world-wide 
community of scientists and its full con- 
sequences will only be revealed to coming 
generations.. 

Man’s endeavours to orient himself in 
his existence beyond the immediate neces- 
sities of life may be traced back to the 
widely spread birth-places of our civiliza- 
tion like Mesopotamia, Egypt, India and 
China and, above all, to the small free 
communities in Greece, where arts and 
science rose to a height unsurpassed for 
long ages. During the Renaissance^ when 
all aspects of human culture again flourish- 
ed, most intense and fruitful contacts 
between scientific endeavours all over 
Europe took place, as we are reminded by 
the names of Copernicus, Tycho. Brahe, 
Kepler, Galileo, Descartes, Pascal and 
Huygens, men of many countries whose 
achievements created the basis of the 
edifice of which Newton’s genius is the 
pinnacle. 

‘ New Insight 

. The great advance of natural philosophy 
at that time, which came to exert a deep 
influence on all human thinking, consisted 
above all in the attainment or a rational 
description of mechanical phenomena based 
on well-defined principles. It must, how- 
ever, not be forgotten that the idea of 
absolute space and time formed an inherent 
part of the basis of Newton’s work and that 
also his well-known concept of imiversal 
gravitation constitutes an element so far 
jiot further explainable, 


It was iust at these points that Einstein 
initiated quite a new development which 
in an unforeseen tn3-nner, has deepened 
and rounded our views and given us new 
insight' and power of comprehension. 

The way leading to this turning point 
was paved by the development during the 
nineteenth century, of our knowledge of 
the electromagnetic phenomena which has 
brought such a great increase in human 
facilities and created the modern means of 
world -wide communication. 

This development was furthered by an 
evermore active international co-operation, 
the extent of which is I'ocalled by such 
names of many nations as Volta, Oersted, 
Faraday, Maxwell, Hertz, Lorentai and 
Michelson. Gradually, however, the 
growth of knowledge in this new field 
disclosed more and more clearly the diffi- 
culties and paradoxes inherent in absolute 
space-time description. 

A quite new outlook was here opened by 
the genius of Einstein, who changed the 
whole approach to the problems by ex- 
ploring the very foundation for the de- 
scription of our experience. Thu^, Einstein 
taught us that the concept of simultaneity 
of events occurring at different places was 
inherently relative, in the sense that two 
such events which to one observer appear 
simultaneous, may seem to follow each 
other in time from the standpoint of 
another observer. 

This recognition of the extent to which 
the account of phenomena depends essenti- 
ally on the motion of the observer proved, 
in the hands of Einstein, a most powerful 
means of tracing general physical laws 
valid for allj observers. 

In the following years, Einstein even 
succeeded in attaining a view-pojnt wide 
enough to embrace the gravitational 
phenomena, by extending his considerations 
to the comparison o£ the effects experienced 
by observers with accelerated movement 
relatively to each other. Out of Einstein’s 
novel approach to the use of space and 
time concepts grew gradually a wholly 
new attitude towards cosmological prob- 
lems, which has given most fertile inspira- 
tion or the exploration pf the structure pf 
the uniyers^, 
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Although simplicity and beauty are the 
principal marks of Einstein’s, fundamental 
ideas, the detailed treatment of complex 
problems often demands the use of abstract 
mathematical methods like non-Euclidean 
geometry. As often before, it has here 
been most fortunate that such tools were 
ready as the fruit of the work of older 
mathematicians. ' 

The names of Gauss, Lobachevsky, 
Bolyai, Riemann, Ricci and Minkowski here 
again remind us of the fertility of inter- 
national co-operation in all fields of science. 
And the same may be said of Einstein’s 
other outstanding work. 

For example, his explanation of the 
irregular motion of small bodies in liquids, 
based on the ideas of Maxwell, Boltzmann, 
Smoluchowski and Gibbs, made it possible 
for Jean Perrin accurately to count the 
atoms of which substances are built. 

We find ourselves to-day in a new epoch 
in physical science, in which experimental 
discoveries and theoretical methods have led 
to a rapidity and fecundity of progress 
made possible only by international co- 
operation of an unprecedented activity and 
extent. 

It is not possible in this occasion to 
disentangle the contributions of individual 
workers, but mention must be made of the 
guidance, at almost every step, which 
Einstein has given us by his Relativity 


theory and by his analysis of elementary 
quantum phenomena. 

Altogether, this short exposition of 
Einstein’s scientific achievements aims at 
giving an impression of the extent to. 
which his originality of outlook has made 
him an innovator in science. At the same 
time, I have attempted to remind you that 
all scientific endeavours are parts of a 
great common human enterprise. 

The gifts of Einstein to humanity are 
in no way confined to the sphere of science. 
Indeed, his recognition of hitherto unheed- 
ed assumptions in even our most elemeiitary 
and accustomed concepts means to all 
people a new encouragement in tracing and 
combating the deep-rooted prejudices and 
complacencies inherent in every national 
culture. 

With his human and noble personality, 
characterized equally by wisdom and 
humour, Einstein himself has through all his 
life, and not least in these latter years, 
worked for the promotion of international 
understanding. On his seventieth birthday 
evidence of the veneration and gratitude 
our whole generation owes to him will 
reach Einstein from many sides, and we all 
want to express the wish that the hopes for 
which he has lived and worked may be 
fulfilled to the benefit of all mankind. 

—By courtesy of Unesco Courier 
March, 1949. 


INDIAN SOCIETY OF AGRICULTURAL STATISTICS 


A new organisation, the Indian Society 
of Agricultural Statistics, has been 
formed. The Society is devoted to the 
‘ Study of and research on. Statistics and 
applications thereof to Agriculture, Ani- 
mal Husbandry and Agricultural Econo- 
mics’. The Society is open to all persons 
and institutions interested in Statistics and 
its application. Membership fee per 
annum is Rs. 18/ in India and Rs. 20/ 
outside. 

The first Journal of the Society published 
in Jan. 1948 contains many useful con- 
tributions, technical and non-technical, 
with brief summaries in Hindi language. 
The Minister for Food and Agriculture and 
the Minister for Finance, Government of 
India, have in their addresses expressed 
great anxiety of the Government of India 
to improve the statistical organisation in 
India, Dr. Sukhatme’s article on crop- 


surveys should convince the Governments 
about the utility of modern statistical 
methods in crop-estimation work. ’ The 
fact that the duty of collection and inter- 
pretation of data should be entrusted to 
the technically trained is obvious from the 
several articles appearing in the Journal, 

Contributions on the statistical theory 
by Messrs. R. D. Narain, Panse and Bokil 
and Kishen show that this Journal is in no 
way inferior from the technical point of 
view to the best of the American and 
British Journals. The Editors of the 
Journal, Dr. P. V. Sukhatme and Dr, V. G. 
Panse, deserve to be congratulated. 

We sincerely welcome the Journal and 
join the Editors in appealing to Government, 
Univerisities, Research Institutes and the 
public to extend their fullest co-operation 
and generous support. 
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DIETETIC HEPATIC LESIONS AND PROTEIN DEFICIENCY* 

M. V. RADHAKRISHNA RAO, N. C. DATTA AND L. S. KRISHNAN 
(Department of Nutrition and Experimental Pathology, Hajfkine Institute, Bombay) 

S a result of recent researches, a new 


A 


orientation has been given to the 
etiology and treatment of liver diseases in 
general and ‘ cirrhosis of liver ’ in particu- 
lar. Experimental evidence has accumulat- 
ed to suggest that ' cirrhosis of liver ’ may 
be a deficiency disease. Malnutrition is 
widely prevalent in India and the incidence 
of ' cirrhosis of the liver ’ is fairly high in 
certain parts of the country. It was point- 
ed out by the senior author (1936) that 
“ dietetic deficiencies appear to be the 
important factors in the causation of the 
disease”. 

In view of its practical importance, a- 
study of ‘ cirrhosis of the liver ’ both in its 
clinical and experimental aspects of the 
p^roblem, was undertaken under the aus- 
pieces of the Indian Research Fund Associa- 
tion, in the Haffkine Institute, Bombay, 
since July 1944. 

Experimental work was designed to study 
the effect of protein deficiency, with and 
without supplements of the vitamins of the 
Bg complex on the histological and bio- 
chemical changes in the liver of rats, while 
the clinical investigation was mainly con- 
cerned with the evaluation of the effect of 
treatment of decompensated portal cirrhosis 
with high protein, high caloric diets with 
vitamin supplements. 

1. Experimental Hepatic Cirrhosis 

(a) Effect of Vitamin Complex deficient 
diet with different leveU of protein on the 
liver: Casein was the main source of protein 
and the basal diets contained varying levels 
of the protein, namely 18, 10, 8 and 5 per- 
cent. casein respectively. Animals in this 
group were deprived of all the vitamins of 
th4 Bg complex. A total of 108 rats were 
used in this experiment in the different 
groups. 

The growth and survival of the* r^ts 
depended largely on the amount of casein 
in the diets. On the 5 per cent, casein diet, 
the animals did not survive for more than 2 
to ,3 months. In the other groups, the 
average life of the animals increased as the 
casein in the diet was raised. 

A paper read before the Medical and 
Veterinary Section of the 36th Session of the 
Indian Science Congress, held at AUahabad in 
January 1949. 


The relationship between liver weight 
and body weight of the rats was found to 
vary according to the level of casein in the 
diets. In general, as the percentage of 
casein in the diet was decreased, the average 
liver weight per 100 g. body weight was 
increased. 

The estimation of water, fat ani pi'otein 
content of the liver showed that this in- 
crease in the weight of the livers in the low 
protein groups was not due to accumulation 
of fat alone ; for, there were significantly 
larger amounts of water and protein pre- 
sent as compared to normal liver. 

(b) Histological findings : In animals 
receiving 18 to 10 per cent, casein 
diets respectively, the liver paren- 
chyma showed moderate to severe fatty 
infiltration, particularly around the central 
veins. Traces of ceroid pigment was also 
visible in these areas. In the 8 per cent, 
and 5 per cent, groups, extensive fatty in- 
filtration, more marked around the central 
veins was seen. An interesting feature in 
the 8 per cent, protein group was the 
appearance of replacement fibrosis, patchy 
in distribution around the central veins. 
In certain cases this was more mark^ed and 
there was a tendency for the formation of 
pseudolobules. Animals receiving 5 per 
cent, protein diet did not show any marked 
replacement fibrosis. None of the animals 
in any group sliowed massive necrosis. 

(c) Control diets : The composition of 
these diets was similar to the above and 
likewise the level of casein in diets varied 
from 5 to 18 per cent, respectively ; the 
only difference being that each animal 
received in addition 0-5 g. of dried brewer's 
yeast per day as a source of the vitamins of 
B group. 

In this groiip there was no significant 
difference in tlie amount of water, fat and 
protein content of the liver, except in the 
5 per cent, group which showed slight in- 
crease in the water and fat content. 
Histological findings 

Animals receiving 18 and 10 per cent, 
casern diets with supplements of yeast 
showed normal structure of the hepatic 
parenchyma, while those receiving 8 and 5 
percent, casein showed slight fatty infiltra- 
tiQa arpund the central veins. Fibrosis of 
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the liver was altogether absent in these 
groups of animals even after prolonged 
feeding of the diets. 

2. Effect of restricted intake of protein 
[casein] in an otherwise adequate diet on 
the histological and biochemical 
changes in the liver of rat. 

An interesting feature of the previous 
experiment was the absence of massive 
necrosis of the liver on protein-deficient 
diets- Himsworth and Glynn (1944) how- 
ever, have claimed to have produced mas- 
sive hepatic necrosis and its sequence in 
rats by limiting the intake of casein be- 
tween 200-500 mg. per rat per day. They 
found that the amount of fat, carbohydrate, 
minerals or vitamins in the diet did not 
have any induence on the production of 
hepatic necrosis. 

It was therefore thought worthwhile, to 
study the histological and biochemical 
changes in the liver of rats on restricting 
the daily casein intake at diffei-ent specific 
levels in an otherwise adequate diet. 


The average results are given below : — 


Daily casein 
intake 


{b) 0-6 g, 
{c) 0-4 g. 
(r/) 0«2 g. 


Initial weight in g. 

Final weight in g. 

. 

Calories in take 

bfl 

o 

o 

W1 

u 

<U Xi 

> o 

3^ 

o 

o 

'S-g 

0) 

to 

o . 

Protein g./lOO g. 
body wt. 

Ash g./lOOg. 
body wt. 

i.ST-sl 

170-3 

1 32-063.24!2.28^ 

0-17| 

0-65 

0.05 


HO-R 

' 28-0 

12.87 

2-04 

0-17 

0-56 

0-04 

30*0 

IM-O 

, 20-7 

3-162-19 

0-31 

0.51 

0-04 

38-8 

8i).0 

10-3 

4.10j2.81 

0-48 

0.C6 

0-05 


The experiment was continued for more 
than 150 days. ^ The growth of the animals 
paralleled the daily casein intake. The ani- 
mals receiving a maximum of 1 • 2, 0*6 and 
0-4 g. casein daily were quite healthy and 
normal and there were no signs of vitamin 
deficiency in any case, whereas those 
receiving a maximum of 0-2 g. casein show- 
ed considerable emaciation, loss of hair 
over the body and in general appeared 
weaker. There was no edema or ascites in 
any case. 

From the results of the liver analysis 
given in the above table, it will be seen 
that the liver weight per 100 g. body weight 
shows a definite increase as the daily intake 
of casein was reduced. The amount of 
liver fat per 100 g. body weight also showed 
an appreciable increase as the intake of 
casein was progressively reduced. 


The results of the total plasma protein* 
concentration and the choline content of 
the liver of rats in the different groups are 
shown below : 


Daily protein 
(casein) intake 

1*2 g 

0-6 g. 

0-4 g. 

0-2g. 

Total plasma pro- 
tein g./lOO c.c. 
plasma 

j6.83 g. 

6-11 g. 

1 

5-52 g. 

4-81 g. 

Liver choline con-,2 *14 mg. 
tent mg./g. of | 
fresh liver tissue 

1 

'1-89 mg. 

1-43 mg. 

1*55 mg. 


The total plasma protein concentration 
shows a definite decline as the daily intake 
of casein is reduced and the liver choline- 
content also shows a similar fall. 

Histology 

On microscopical examination, the liver 
in animals which received 1 *2 and 0*6 g. of 
casein per rat per day showed no patho- 
logical ^changes. Animals which received 
0*4 and 0*2 g. of casein per rat per day, on 
the other hand, showed slight fatty change 
of the hepatic parenchyma around the 
central veins. But, in marked contrast to 
the animals in the low protein groups which 
were deprived of vitamins of Bg complex, 
none of the animals in this group showed 
marked fatty change in the hepatic paren- 
chyma around the central veins, accumular 
tion of ceroid pigment or diffuse hepatic 
fibrosis. 

3. Clinical Experiments 

In addition to our experimental work, 
clinical treatment of decompensated portal 
cirrhosis cases with high protein, high, 
caloric diets with vitamin supplements 
formed an important part of our studies on 
the ‘ cirrhosis of the liver ’ and this investi- 
gation was carried out in collaboration with 
Dr. N. J. Modi, m.b.b.s., m.r.c.p. (Bond.),, 
in the medical unit of the Goculdas Tejpal 
Hospital, Bombay. 

Twenty patients were treated with high, 
protein diets which included skimmed milk . 
powder, egg protein, fresh milk and casein, 
hydrolysates. Vitamin supplements were: 
given in the form of yeast tablets with 
injections of vitamin Bg complex and liver, 
extract in some cases. The majority of the 
patients come from the poorer classes and. 
their dietary histories revealed gross defi- 
ciency in calories, protein and vitamin 
intake. Ten out of tfie twenty cases gave 
history of having had attacks of malaria4 
Nixie cases were addicted to alcohol. Past 
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history, of dysentery was present in four 
cases and jaundice in only two cases. 

' The presenting symptom of all patients 
was enlargement of abdomen, varying in 
duration from 15 days to two years. All 
the cases showed evidence of fluid in the 
abdomen. Spleen was enlarged in eight cases 
and liver was found enlarged in four cases 
only. The level of serum proteins was 
estimated before, during and after treat- 
ment as this afforded an objective evidence 
of the course of the disease. Total protein, 
albumin, globulin and euglobulin content 
of blood serum was estimated. 

A common observation in all the patients 
before treatment was the fall in albumin 
and rise in globulin fraction of the serum 
proteins thus showing an altered albumin/ 
globulin ratio from the normal. In the 
globulin fraction, the Euglobulin showed 
marked increase. 

/.The period of observation during treat- 
ment was on an average 5 to 6 months. 
The results of therapy at the hospital have 
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been quite encouraging. Paticnt.s treated 
with high protein diet showed definite 
clinical improvement. Ascites, edema and 
other manifestations of the disease dis- 
appeared in many instances. Clinical im- 
provement was aliendod with a change in 
the serum protein level towards normal 
values. 

A detailed account of these investigations 
will be shortly published elsewhere. 

We wish to thank Major-General Sir 
Sahib Singh Sokhoy, Kt., Director, Hafikine 
Institute, Bombay, for his constant encour- 
agement and keen interest in this work. 


1. Radhakrislina Rao, M. V., “Monograph on 
Cirrhosis of the Liver in Northern Circars— 
South India,” J. LuL Med. Assoc. (Dec. 1936 ; 
Jan.— July 1937). 2. f.Iirnsw.)rth, H. P., and 
Glynn, L.E, Clin. Sc., 1914,5. 93-123(1944). 

Note.— The cost oC printing this article has 
been met from a generous grant received from 
the National Institute of Sciences of India, 
New Delhi. 
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ORGANOLITES IN INDUSTRY 


A DDRESSING the members of the Research 
Club, Kanpur, Dr.M. S. Bhatnagar said 
that Way first of all discovered the pheno- 
menon of ion-exchange in inorganic sub- 
stances like clay, silica, etc. Barrell gave 
the name of organolites to ion-exchanges 
got from synthetic resins. In 1935, Adama 
and Holmes working under G. T. Horgan, 
indicated the possibilities of using these 
synthetic resins for ion-exchange purposes. 
He prepared some cation and anion exchaage 
resins from tannin barks and aromatic 
amines respectively. He found out that 
monohydric phenols cannot be used for the 
above purposes, but later on Sir Bhatnagar 
and. his co-workers showed that ion-ex- 
change resins can also be made from ordi- 
nary carbolic acid. These resins are of two 
types:, (a) Cation exchange and (b) Anion 
exchange. Further, there are . two types of 
cation exchangers— (i) . having a strong 
acidic group dike SO 3 and . (u) having a 


weak acidic group like carboxylic. The 
first one can be used for removing the 
cations from salts of both weak and strong 
acids while the second is useful only in 
removing the cations from salts of weak 
acids. These resins .have as many appli- 
cations as the types they can be made. 

Continuing, Dr. Bhatnagar said that the 
cation exchangers are used for softening 
water and removing inorganic substances 
from sugar juice, apple and citrus fruit 
juice, dilute solutions of gelatin, etc. 
These juices are first passed through a 
cation exchanger which removes the me- 
tallic ion and later on, an anion exchanger 
removes the acid. Thus hard water can be 
very easily softened and also citric and 
lactic acids can be recovered. The most 
important contribution of these resins is in 
the purification of antibiotics like penicillin 
from moulds and in purification of alkaloids. 
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Ht‘|Hiii fi>r |HTioJ l!MI •}•; r-; a 
* tif all iniuil iKviiu' 

!h»* illlfKia! uf uai tla* I f : ■! !l li.iti hi 

. fmiii a ■ ^i h-rh in 

If.H u• 4 l:<l |H tir.i afiun«' Sul. hnili.tl *n»nfri 

htSlpiil !ti M'v. atrh iii tl*.' thfiniitin 

uf inipi HI iiMipfn Um'! vain-iiM'. 

iintitu^m .stH'uin. aiU j > rums*, rji- . iia ; !K‘<«n 

HiiidH dunni' !h»* inHami iiiuirv n-pnif. 'Pin* 
,Hro|..ir iiiii.! arluhth*'- «»f Ba* di'parlintHd uf 
iiu*inH!i'n*i'a|>y U'a:» iani-atlia'aMN' «’K|Hind«‘tl. 
Tilt* Hriini't liH;-. hi-f-n divnftal inla l%ti1 I - 
(tHfiaral and l^ui II ~ Ut*:a'aj t'h, Anmna. tlu* 
fi'idura.s tif thi> rrptM'i a faw may 

lit* iHtiHl. 

1. Cliofara Idina nr- -a ‘a •, nn liv diady.-aitf 

tlna-r! tdadara w^nr davafajaal 

durim! tin* lanmtl ‘riu,; ‘/araim* wa- 
found In lai;... !-*n Inn**; naar' {Muh*a 

tun* vaUa* than tin* laiaiaul aa.ar 
pj'own I’amnr. ,\ n«*\v ni-ah.'d foi- a 

ini-t artna* imniund^ m i h»dri.t \\ a. d«'v»'lun 
rd U‘.m-: ulnl** rntaa a. !*■••! ahtiual \V htai 
pjrpaird urnha IMUO. 1 nllt '■ i dliV * .t am prn •«* ;:: 
lha Mudt«n' ami Johm-t m'-. liv'dndy- 

imahuiu ui luaiimn and llir |dap.uo 

varrim* inado tn thi‘‘ mrchuin waa fouml to 
I'nlaiu ifii iirtihn’IiVH |»o\var' vwn \vht*n 
It! C. for III montha, vatahno 

la inurh h\H’i toxu* to niiao titan tlm iirt'vioms 
varrnir. 

2. Strum Anti^luunan hfirai* ;aTUin waa 

fouiitl to iirovrnt atlt*ri.no anti ana|dtylaidm 
nntclitiin* This was ftatmmsi ratod m llohi 
tsaals on idanm* paliant'i ti'oaiod wdli anti- 
phiKUt* ftj whit'll a nun of dri«*tl 


anfi-human a'tMurn wa.s aildod (o 1 lifro t>f 
aidi“pianuo hor.a' smaiin. 

In tin* prt*paration of antivtmom' a nndiiod 
wa.^ ili'Vofo[)t‘d by widrh a hiithly potont 
polyvahad st*rmn atpdnsi all tin* four kinds 
td* sna!;o vmunu of laibra, krait, Hussidl's 
viper aiul (A ids was oblaimst by injindinit 
luu'stv: with a inixturo of all tlu* four 
wiioins. 'Pin* toi'bniipa* of lyophilisini*: has 
botm utilised in tb<* jH’tssm'vatioii of anti-- 
toxin and an1isnakt‘ venom sm*n. Now 
ant i vt*n(‘ni‘ is is:aa‘d in tlrit^d form in 
wldrh il van bo stort‘d in any rural dis- 
pensary so that in raso of t*mornaau*y it 
van la* ma(li‘ romlily availablo and van bc' 
usi*d fur injtadion by dissolving in storilo 
distillod water. 'Phi.*; is a nsnarkuble 
aehiveuuml for (hi.s country wluM’o snnkt" 
bite is so enrnmon ami tin* absimc’t* of 
properly (n|uii»pt‘d stmaipe eondition madt' 
d ditPaadt or impo.sibh* to make* use* of 
the beneiit of the aidiveneiu* in mo.si rasas. 

a. (Itrtuailitrdinj Uomai’kablo sumxss 
ha;, been tddained in redueinn plamu' mortal- 
ily to a muUupidi* hwel by tlu* use of 
streptomytdm sulp!m-dia/.(‘iu* and sulpha 
mera/dm*' and sul|dm nudha/aiu\ Idiot 
plant prculuetion of tlu* sulplia dnups has 
ali'f'ady htaai i*stal)ii.slu‘d. Tlu* Report uIho 
eontains vt*riou.s ot }u*r important and in- 
struelive inbirmation for those interc*sied 
in nu‘dieal resi*art‘h. 

'Phe authoritii'S t»f the Institute dt'.stn'vc* 
prai.st* for sueh a vahudde reeorti of work. 

51h March Bldd, K. l\ MumoM. 


INDIAN JOURNAL OK 

1; are xt^iy liappv to web’fHue the 
Indian Jnurual uj lUdui ml ladfujii 
heiii|5 the fillleud tji'san tU the Helmili-' 
tliolonteiil Sostefy of India. 

Whih* stittit* may ruidim i that llie;-*^ an* 
far too finmy bioloipral jo irn.d:; m India feu' 
all of whirh the t mid typ- of matenai is 
seai'tady avaihdibs we fee! that fhi- watd 
Ilf a journal on *i|i|.d4f*d /otdiifpv was louf.^ 
fell and tie* liidian ioiirioR of IfeliiiniDudof/i/ 
u larMo lilliii to lielnimtludogind 
wnirktu'S III Dull. I who liat! to seek hospl- 
tiilily el>a»where ftir their rest*areli piibHea- 
lions. In the first, issue ((^^’Biher 19411)* 


HELMINTHOLOGY 

wliieh lias just rt'arfu*d us, all tlu* artielesH 
(eKet'pt om*) an* from the Luekuow Sehool 
of lielminthcdti^y workiruf under tlu* in- 
spirinn pdddum*e of its t'}ni*f, Prof, il, S. 
'Phap;ir who is also tlu* Kdiior of the* 
Journal. 

Tlu* ariii’h'.s are id' a hinh siamUuai ami 
like ii.s eonteinporarit*s In utlu*r branrhes of 
seienety the m't-up of the journal is very 
good. 

Tlu* journal is publi.slu*d btenniiiUy imcl 
eaeh is.sue i.s prieeti Us. 5. 

We wd.sh it all sucee.sH, . . . 
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A RE-EXAMINATION OF SOME 

and ARCHAEANS of south INDIA 

accounting for 


P IONEER geologists such as C. ^. Oldham, 
Robert Bruce Foote, William King, O. • 
Middlemiss and T. H. Holland traversed 
large tracts of Peninsular India and carried 
out reconnaissance survey and have given 
us the results of their observation in 
several publications of the Geological Sur- 
vey of India which constitute claries in 
the geological literature of Peninsular 
India. Considering the undeveloped 
nature of the country, the absence of com- 
munications and facilities for work in those 
times, we cannot but marvel at the valu- 
able contribution of these great pioneers in 
the realm of field geology. Recent work 
bias however necessitated our re-examining 
some of their conclusions. In putting for- 
ward views divergent from those of 
the early pioneers like King or Foote or 
Holland, I wish to state that no disparage- 
ment is intended to their classical contri- 
butions. 

The Purana. Group : Bhima Series — A 
Reclassification 

In his Memoir on the South Maharatta 
country, Bruce Foote recognised a group of 
unmetamorphosed shales and limestones in 
parts of Gulbarga District in Hyderabad 
State and in the contiguous parts of Bijapur 
District, Bombay Presidency, occurring in 
the Bhima-Kistna doab and King gave 
them the name ‘‘ Bhima Series ” and cor- 
related them on lithological grounds to the 
Kurnool formations, from which they are 
separated by a vast stretch of Archaean 
rocks. He divided the Bhimas into a lower 
series consisting of conglomerates, sand- 
stones, and shales, and an upper series, of 
limestones. 

During a revision survey of Gulbarga 
District between years 1935 and 1941, an 
area of over 2,000 square miles of the 
Bhima Series was covered. One of the 
important results of this revision work is 
ttie recognition of a threefold division of 
tbe Bhima Series as against the twofold 
division given by Bruce Foote. The Lower 
Bhima Series consisting of basal conglome- 
i-ates, sandstones, and shales, are 250 feet 
xxJL thickness, the middle Bhima Series 

* Abstract of the Presidential Address deli- 
vered by Prof. C. Mahadevan, to the Geology 
and Geography Section of the Indian Science 
C^pngresSy Allahabad, Jan. 1949, 


comprising of limestones, ^ ^ 

550 feet, and the Upper Bhima beries, 
made up of local sandstones, shales, and 
flaggy limestones have a thickness of 325 

Two dolerite dykes cut through the 
limestones of the Lower and Middle Bhima 
Series, and run for some miles. This 
observation gains importance from the fact 
that Sir L. L. Fermor distinguished only 
two groups of basic dykes piioi to the 
Deccan Trap's, one contemporaneous with 
the Dharwar system and the other younger 
than the Cheyair stage of the Cuddapahs. 

The Palnads 

The age of the Palnad Series north and 
south of Kistna in the distihcts of Guntur 
in Madras Province, and Nalgonda in the 
Hyderabad State, was a matter of contro- 
versy between two of the pioneers of South 
Indian Geology, namely, King, and Bruce 
Foote. King was of the opinion that they 
were of Kurnool age, whereas Foote was 
inclined to the view that they might be 
classified with the Kistna beds which are 
the uppermost of the Cuddapah system. 
The reas 9 n for this controversy was the 
absence of a recognisable unconformity 
between the Kistnas and Palnads in the 
area covered by them. 

We have adduced evidence on istructural, 
lithological and chemical grounds, to show 
that there is a clear disconformity between 
the Cuddapahs and the Palnads in the 
taluks of Narasaraopet, Vinukonda and 
Guruzala, in Guntur District. Lithologi- 
cally and chemically these sbow the closest 
similarity to the Narji lime'stones, which 
are of undoubted Kurnool age, to the Bhima 
limestones and to the Sullavoi limestones, 
which have been correlated to the Kur- 
nools. In contrast to the Palnad lime- 
stones, the Cuddapah limestones generally 
give Tower values for calcium carbonate, 
and greater values for magnesium carbo- 
nate. 

There does not seem to be an/ forpciida- 
ble difficulty from the available field and 
laboratory evidence in considering the. 
Palnads as homotaxial with, the Kurnools 
and later than the uppermost Cuddapah 
beds and separated from the latter by. a 
recognisable disconformity. Much work, 
however, remains to be done systematically 
ip this ar^a, 
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d Re-Examination of Some Aspects of Pur anas 


The Pakhals 

King, in his Memoir on the Pranhita- 
Godavari valley, recognised certain sedi- 
mentary formations in the neighbourhood 
of Pakhal village adjacent to a lake of the 
same name, and at Sullavoi, further north- 
west. King correlated the Pakhals with 
the Cuddapah group and the Sullavois 
with the Kurnool series. He recognises, 
however, that the correlation of the sub- 
division of rocks with the groups of 
Cuddapah series has not been possible. 

In the years 1941-44 I had the opportu- 
nity of mapping major parts of Sheets 65 
C/NW and C/NE and studying in detail the 
geology of the area. 

I venture to suggest that the Pakhals are 
not homoibaxial with Cuddapahs but corres- 
pond to the Middle, Dharwars comparable 
to the Gangpur series otDr. M. S. Krishnan 
for the following reasons : 

1. Nowhere have we seen an unconfor- 
mity between the Pakhals and the granites. 

2. The Pakhals dip at high angles and 
show folding and pitching and the sedi- . 
ments have been metamorphosed to 
micaceous garnetiferous phyllites and mica 
schists with garnets, staurolites, andalu- 
sites, chiastolites and kyanites, garnetifer- 
ous and micaceous quartzites, tremolite- 
actinolite schists and marbles, a feature 
never known to occur in the Cuddapahs. 

3; Lithologically, the > Pakhals are most 
dissimilar to the Cuddapahs and afford no 
comparable correlation, as admitted even 
by King. , • ■ 

4. The granites are distinctly intrusive 
into the Pakhals, producing widespread 
contact effects, whereas the Cuddapahs rest 
linconformably over the granites, as 'is 
evident all along the junction. 

. Are the Pakhals Homotaxial with 
the Khondalites ? 

In the Pakhals we meet with micaceous 
schists, garnetiferous phyllites, mica-garnet- 
staurolite schists, mica-garnet andalusite 
schists, mica-garnet-kyanite schist, carbo- 
naceous phyllites and naarbles. It appears 
that the same type of rocks when subjected 
to higher grade of metamorphism give rise 
to rock-formations extraordinarily similar' 
to the khondalites. . We are probably, 
therefore, justified, in considering that the 
Pakhals are only ' a less metarhorphosed 
facies of .the Khondalites and that , both 

belbhg to the middle Dharwars."^ 


Age of the Kaladgis 
, The .Kaladgi Series occurring in Bombay 
Presidency were considered by Bruce Foote 
to be homotaxial with Cuddapahs mostly 
on lithological groundjs. Recently Dr. 
L. A. N. Iyer from the Geological Survey 
of India in his interesting paper on the 
Geology of South Ratnagiri has noted clear 
evidence of the intrusion of granites, .basic 
and ultrabasic rocks into - the' Kaladgis. 
Just as in the case of Pakhals it appears 
that the Kaladgis, at any rate a major part 
of them, are of Dharwar age. 

Arch^ans: Khondalites and Associated 
Rocks 

Dr. M. S. Krishnan has drawn ' attention 
to the much needed correlation of the 
various types of garnetiferous paragneisses 
of South India and has sugge'sted that the 
term khondalite originally applied by T. L. 
Walker to these rocks in the Kalahandi 
State may be extended to the Bezwada 
gneisses of Foote aiid King, the Kailasa 
gneisses and the Vizianagaram gneiss of: 
King as also the garnetiferous gneisses 
generally associated with the 'charnockites 
in the southern districts "of Madras Presi- 
dency. The Schistose series of Gudur area 
consist of garnet-mica schists, with kyanite' 
and staurplite. The Nellore mica .belt is 
on the same strike as the khondalites and 
there is every reason to suppose that it is 
merely the continuation of the khondalite 
z^one. 

Summary 

An effort has been made in this address to 
show that the Bhimas may be divided into ' 
three groups, namely, Lower, -Middle and 
Upper, that basic igneous activity continu- 
ed upto the Kurnool stage in South :India; 
that the Palnads are coihparable to the 
Kurnools in stratigraphic position and that; 
.the Pakhals and Kaladgis are not of . 
Cuddapah hut of DharWariaii age. The : 
khondalites are only a more metamorphose 
ed phase of 'these Pakhals:. • 

As regards the khondalites,' an attempt' 
has been made to correlate the paragneisses 
of South India with the khondalite group'.: 
That some of' the Dharwars of ' South Jndia: 
such as those;'hf-Nenore--afe merely the: 
schistose facies of*- thfe khohdhlites has also' 
been shown. ... _ . . - - -- 

• A new vista of econteiic possibility is^ 
opened up as- a- -result of ’this -attempted •• 
classification of- the stratigraphy bf ;^^e 

o^ - the- members -of-- the- ~-Pur^Haa':--an^^ 
Archaeans in Peninsular India*. - 
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SOIL-BORNE PLANT DISEASES AND THEIR CONTROL 


E conomic stability and prosperity of 
our newly constituted motherland is 
closely linked up with scientific growth and 
development of agriculture, and we in this 
Section have to play an important role in 
the work connected with it. It is the 
national duty of those concerned with it to 
strive their best to promote food produc- 
tion. 

Jn India yields are lower than m 
other countries even in normal times and 
are further depressed by diseases. Losses 
on this account have been estimated in the 
neighbourhood of 10 per cent, which can 
be averted by application of suitable 
control measures. A considerable portion 
of such heavy losses is due to the soil-borne 
pathogens and, in order to prevent these 
losses, it is essential to obtain full know- 
ledge about the life-history of the patho- 
gens and their behaviour under controlled 
conditions, so that they may be attacked at 
the most susceptible stage of their life- 
cycles. The activity of a soil-borne patho- 
gen forms only a part of the highly complex 
associations of living organisms most of 
which are non-pathogenic. A strik- 
ing example is that of Fusarium udum, 
the pigeon-pea wilt organism, the growth 
of which has been found to be adversely 
affected by Bacillus subtiUs commonly pre- 
sent in the soil. The population of micro- 
organisms in the soil attains a state of 
equilibrium by the continued prevalence of 
a uniform set of conditions and even a slight 
variation in these conditions may upset 
this balance, and affect the number and 
types of soil microfiora. We may, there- 
fore, by adjusting the prevailing agricul- 
tural practices be able to change the 
microbial setup in such a way as to 
adversely affect the parasitic activity of 
an organism in the soil. 

It is, however, essential to have a sound 
knowledge of the interrelationship of the 
individual factors and the pathogen. The 
conditions under which different soil-borne 
pathogens flourish are fairly wide. Many 
of the organisms are highly aerobic and 
therefore flourish in light soils, but there 


* Summary of. the Presidential Address of 
Dr. R. S. Vasudeva, delivered before the Sec- 
tion of Agricultiure, during the 36th session of 
the Indian Science Congress, held at Allaha- 
badi Jan. 194&. 


are others which flourish in comparatively 
heavy soils. Such parasitic fungi as Fu^aria 
responsible for wilt disaases flourish at 
comparatively high soil temperatures, but 
there’ are others like Phytophthora itifes- 
tans which are restricted to low tempera- 
tures and are extremely sensitive to 
fluctuations in temperature. A reasonably 
high moisture content is necessary for the 
development of certain parasitic fungi, but 
again there are some the spread of which 
is adversely affected by excessive soil 
moisture. Reaction of the soil also con- 
siderably affects the parasitic activity of a 
fungus. While diseases such as wilt of 
cotton and club-root of clovers are favour- 
ed by acidity, others like the flag-smut of 
wheat develop in alkaline soils. Available 
nutrition in the soil also has a profound 
effect on the existience and activities of a 
pathogen. Application of nitrogenous 
fertilisers has been found to increase the 
virulence of a disease and the use of phos- 
phatic fertilisers to enhance the resistance 
of the host. Evidence on this aspect of the 
question as well as on the effects of other 
soil conditions on soil ” pathogen is, in 
general, not conclusive as contradictory 
results have been reported very frequently. 

Among the Control Measures devised to 
prevent losses caused by soil-borne patho- 
gens, there is no doubt that the most 
perfect method is the production and large- 
scale distribution of seeds of resistant 
varieties in a country like India where the 
growers are comparatively poor and cannot 
resort to expensive methods of control (the 
efficiency of which is often doubtful) . The 
production of resistant varieties is a long- 
drawn process and is further complicated 
by the existence or appearance of physio- 
logic races of the pathogens. Rotation of 
crops is often beneficial, as it starves out the 
fxmgus which requires a suitable host for 
its existence, but it is to be remetnbered 
that even long-term rotations have proved 
ineffective in certain cases. Sterilization 
of soil by heat and chemicals is often 
recommended for the control of soil-borne 
diseases. Sterilization of soil by heat is 
not practicable on a large scale and, wher- 
ever carried out, it has been frequently found 
that if the pathogen is introduced afresh 
from aii outside source, it does greater 
damage than in unsterilized soil which 
contains generally a large saprophytic 
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flora. Sterilization by chemicals has not 
been found to be effective on a field scale, 
as a good penetration into the soil is 
generally not obtained. Biological control 
offers a good means of preventing soil- 
borne diseases. Starving out the pathogen 
or eliminating it altogether by enhancing 
the antagonistic activities of the non-patho- 
genic micro-organisms has been found to 
be possible by modifications of ciiltural 
practices or addition of certain manures as 
in the case of ‘‘ Take-all ’’ of wheat and 
potato scab. Field sanitation is another 
control measure which is often neglected 
to the detriment of the cultivator. Certain 
diseases like wilts are known to render 
fields unfit for cultivation and others like 
gram-blight perennate on crop refuse in 
the field. Debris from an infected crop 
should, therefore, be destroyed and not 
allowed to disperse. Rogueing diseased 
plants in the case of annual crops has not 
always been found to be beneficial, but has 
given good results in Plantations. Keeping 
the land fallow has also given good results 
in certain cases. 

Amendment of soil conditions with a 
view to exeate unfavourable conditions 
for the pathogens has been tried 
with considerable success. Two striking 
examples are afforded by Take-all 

disease of cereals and root-rot of cotton. 
In the former case trefoil and Italian rye- 
grass are intercropped with barley. After 
barley is harvested in autumn the seeds- 
mixture grows actively and it is harvested 
in early winter and ploughed in. During 
its period of growth the mixture utilizes 
nitrogen essential for the Take-all 


organism and thus virtually starves it out. 
If the mixture is ploughed in, it gradually 
decomposes and liberates nitrogen for the 
next crop of barley. In the case of root- 
rot of cotton in the Punjab reduction in 
field temperature has been obtained by 
intercropping cotton with moth to control 
the disease. Changing the date of sowing 
has also proved very effective in controll- 
ing this disease. Adjustment of soil re- 
action by using such chemical substances 
as sulphur and lime has given successful 
results as in the case of potato-scab and 
club-root of clovers, but such methods are 
generally not practicable on account of the 
cost involved. Adjusting the soil moisture 
by giving proper attention to drainage and 
changing the depth of sowing has in some 
cases yielded good results, but cannot 
always be relied upon. 

From what has been said about the be- 
haviour of pathogens and control measures 
it is obvious that, while investigations 
carried out have cleared many obscure 
features, there are still more complex ones 
that require to be elucidated by intensive 
research involving radical changes in 
technique and methods of approach. It 
will be noticed that every one of the farm 
or garden crops is exposed to attack of 
some one or other types of soil fungi. The 
subject of soil pathology has gained impor- 
tance during recent years. Having attract- 
ed the attention of pathologists it offers 
hopeful signs of solving the diverse patho- 
logical problems. For a proper study of 
these problems, team work of pathologists, 
soil-chemists, crop-physiologists, geneti- 
cists, and agronomists is what is imperati^ 
vely needed. 


SOME ASPECTS OF TUBERCULOSIS IN INDIA AND MEASURES 

FOR ITS CONTROL* 


npHE question of Tuberculosis is of vital 
importance to India at the moment ; 
the defences of the cities against a disease 
like tuberculosis are yet weak and poor 
and the author insists that everything should 
be done to strengthen the defences. 


* Abstract of Presidential Address delivered 
by Dr. M. B. Soparkar, before the Section of 
Medical and Veterinary Sciences, 36th Indian 
Science Congress, Allahabad, 1949. 


In his Presidential Address, Dr. Soparkar, 
who has spent more than twenty-five years 
in the study of the various aspects of the 
disease both in man and animals, firstly 
deals with those aspects of tuberculosis 
which affect animals particularly cattle, 
because of its intrinsic importance from the 
agricultural and veterinary standpoint. 
The second part deals with the disease in 
relation to its control and eradication in 
India as it affects human beings. 
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Dealing with the tuberculosis among 
cattle, the author says that as a result of 
extensive survey it is found that the inci- 
dence of infection detected in India is about 
equal to that found in European countries 
where bovine tuberculosis is known to be 
prevalent and even exceeds those in some 
parts of Europe and America. The author 
says that if the incidence is based upon 
results of tuberculin test, it would probably 
reveal still higher incidence. The strains of 
tubercle bacilli isolated from cattle in India 
were found to be as virulent as those of 
European origin. The Indian cattle as a 
rule are not known to be infected under 
natural condition with tubercle, bacilli of 
human type. The characters of the strains 
isolated were found to be of bovine type 
except in some isolated cases where the 
organisms isolated were found to be a 
mixture of bovine and avian types. 

Although cattle are not as susceptible to 
infection with hiinian type as they are 
with bovine type, yet they are known to be 
capable of harbouring this infection and of 
excreting these bacilli in milk without any 
gross lesion in the udder. This infection, 
therefore, if found ..on investigation to be 
prevalent among Indian cattle would consti- 
tute another ' source of danger to public 
health: . . 

. Besides cattle, several other species of 
animals suffer from natural tuberculosis. 
In the .Zoological Gardens in Bombay the 
-author found a large number of animals of 
'diSerent species including .Llama, spotted 
deer^: Nilgai, Sambar, antelope, Arabian 
gazelle, Malayan, tapir, ...suffering from 
.tuberculosis. In view, of these findings, and 
chronic course of the disease • there is an 
obvious danger of infection to those who 
visit the gardens. 

Taking up next the subject of the surgi- 
cal form of tuberculosis the address refers 
to the meeting of the Second All-India 
Veterinary Conference held at Calcutta 
(1923). Major-General (then- .Colonel) 
Hutchison stated at the Conference that the 
so-called surgical form of tuberculosis such 
as bone and joint tuberculosis, glandular 
tuberculosis and other closed type of tuber- 
culosis occur in India in the same propor- 
tion as in Western Countries and he laid 
stress upon .the necessity of investigating 
the - organism responsible for thi 3 form of 
human tuberculosis in India. The investi- 
gations carried out by Dr. Soparkar and 
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others have shown that this type of disease 
is caused in India except in rare instances — 
mainly by the human type of tubercle bacilli. 
These and similar findings would appear to 
show that the bovine bacillus does not play 
an important role in the causation of human 
tuberculosis in India in spite of the high 
incidence now recorded of the disease 
among cattle. This is xnainly perhaps 
because of the almost universal practice of 
boiling milk. Nevertheless a potential 
danger would remain. 

Referring to experiments on immuni- 
sation against Johne’s .disease caused by an 
acid-fast bacillus closely allied to tubercle 
bacillus, the address says that intravenous 
inoculation of cattle with living avian 
tubercle bacilli has been used for the pur- 
pose of prevention. The result? of : Dr. 
Soparkar’s experiments in this connection 
suggest the possibility of averting the fatal 
effects in cattle following upon intravenous 
inoculation of avian tubercle bacilli, by 
previous treatment of the animals by sub- 
cutaneous method, thus rendering safe the 
method of preventive inoculation of cattle 
against Johne’s disease by the application 
of living avain tubercle bacilli. 

Discussing the nature of allergic reaction 
in tuberculosis the paper states that results 
of experiments have demonstrated the 
presence of a toxic product and afford a 
direct experimental proof in support of the 
hypothesis that in apparently normal skin 
of .tuberculous animals certain substances 
are present which, when brought in contact 
.with tuberculin,' render it toxic so that an 
inflammatory reaction is produced. 

. As regards, the existence of a filterable 
form of tubercle bacillus, the author carri- 
ed out several experiments, and obtained 
evidence of the existence of a filterable 
form., probably representing a stage in the 
evolutionary cycle of the organism. ' 

Turning to the immediate practical prob- 
lem of the control of tuberculosis in man, 
the author first deals with the available 
data regarding the prevalence of tuber- 
culosis in India. He then goes on to dis- 
.cuss the expenditure involved in providing 
adequate number of beds for the isolation 
and treatment and after-care of cases, a 
means adopted in Western'coun tries where 
the control measure has made good pro- 
gress. Such measure in India would in^ 
volve an enormous sum of 'money which 
the country under the present circum^ 


Som^ Aspects of Tuberculosis in India 
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stpces can hardly afford. The whole Ministry of Health, Government of India, 
scheme canno e imiffemented at once aftercareful consideration, have come to 
even if funds are available and it will take the concliision' that mass vaccination with 
time before the disease can be controlled B.C.G. will be a cheap and effective method 
to any appreciable degree by adopting this of control. It has been decided to intro- 
measure. In the meanwhile something duce this method at first oh a limited scale ' 
must be done and the author suggests that in a few' large centres in the country under ^ 
the only solution to the problem appears to the supervision and control of the Central 
be masys immunisation. The method which Government. 

has been of late widely adopted is preven- In conclusion, the author stresses upon 
tive vaccination with B.C.G-. iiixperience of the need for further research in this direc- ' 
over ten million vaccination with B.C.G. tion and urges the authorities to launch a ' 
has demonstrated the safety and harm- campaign for the mass vaccination with 
leissness of the measure and the protection B.C.G. Given the will and the drive, 
it affords. After discussing protective it will be possible, with proper organisation, 
value of B.C.G. vaccination and the effect the author remarks, to give protection to 
of this vaccination ■ on general infant millions of the population and thus bring 
mortality, the author points out that the this disease under control. N. N.' De. 


THE PLACE OF PHYSIOLOGY AMONGST THE MODERN SCIENCES 
AND THE IMPORTANCE OF ITS STUDY TO THE NATION’*' 

■Tn\R. SARKAR in his Presidential Address And as such it forms the solid foundation 
^ has described Physiology as the study on which the clinical knowledge is built 
of the normal working of the delicately up. Therefore, the systematic study of 
adjusted systems and of the various factors physiology should be continued with ad- 
belonging both to the internal and the vantage during the subsequent years in the 
external environments, which influence and clinical classes and post-graduate studies in 
modify their activities. The importance of medicine. 

physiological knowledge for the health and Dr. Sarkar suggests that when there are ^ 
welfare of individuals and the nation- as a • plans for improvement of education for the 
whole is universally recognised. Physiology proper training of high class scientists and . 
therefore should be a special subject of study technicians in this countiry, immediate 
and research.. Dr. Sarkar has indicated a steps should be taken for carefully prepar- 
few lines along which we should proceed to ing plans for the improvement of medical ^ 
improve and develop the study of physio- curriculum. .All the outstanding results of 
logy and intensify research in the subject, modern progress should be included in the ; 

Discussing the claim of physiology for study and it is not a bad idea as Ur. Sarkar 
being considered as an independent science, points out to provide additional course of. 
the author says that as an independent study in physiology of a higher standard, ' 
subject of study, it rests on the tripod, Acknowledging the importance of the. 
Morphology, Physics and Chemistry. He study of physiology as advancing pur 
emphasised that in our country Physiology knowledge regarding the working capacity 
has to be viewed and fostered as a funda- of man under various conditions of stress j 
mental subject of importance. It should be and strain imposed by modern civilisation, 
developed on proper lines like other im- the author says that proper arrangements 
port ant science subjects. It is true that the should be made for training scientists in . 
growth of physiology is, inseparably con- the theory and practice of some of the ; 
nected with that of medicine. But physio- highly specialised technical branches of _ 
Ipgy is not a branch of medicine though it physiology. With this object in view it ; 
forms one of its principal basic subjects, has to be decided whether physiology 
should find a place in Scho.ol and College, : 

* Abstract of Presidential Address delivered curriculum. The author sees no reason : 
by Dr. B. B. Sarkar before the Section of why elementary physiology should not be 
Physiology, 36th Indian Science Congress, introduced in schools as a compulsory 
Mlah abad, 1949. subject of study. It should also be included 
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in the graduation course and post-graduate 
study encouraged. 

Dealing with researches in physiology 
Dr. Sarkar goes on to say that extensive 
research must be undertaken not only for 
the development of the subject but also for 
the solution of many urgent problems for 
the benefit of mankind. Researches in 
fundamental physiology are the bases on 
which Applied Physiology will grow and 
develop and the many problems on the 
applied side such as physiology of growth 
and development, physiology of reproduc- 
tion, of regulation of body temperature, 
aviation physiology, physiological effect of 
radiation, industrial physiology, etc., call 
for immediate attention- Plans for future 
progress in all directions should be insti- 
tuted so that posterity will benefit most 
from these investigations. Another prob- 
lem which is very urgent is the solution 
of nutritional problem which is con- 
fronting people in every sphere of life 
all over India. It will be the duty of the 
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physiologists and the nutritionists to study 
the nutritional requirements of the people 
and the biological food values of available 
material and to devise a physiologically 
suitable diet from them. 

The author concludes by saying that 
India will need a large number of well- 
trained physiologist to tackle her innumer- 
able problems and the Department of 
Physiology will be required to supply these 
workers. This is only possible, the author 
points out, by treating physiology as an 
independent science subject of great im- 
portance. Dr. Sarkar appeals to all the 
physiologists to put their heads together, to 
prepare carefully plans for inaugurating 
and stimulating higher studies and exten- 
sive researches in physiology. He also 
appeals to the Government, the Universities 
and the learned scientific bodies to give 
their serious attention to this essential 
matter and help to develop this important 
science. 

N. N. De. 


OBITUARY 


JAMES HORNELL, 1865-1949 


^HE recent death of Dr. James Hornell 
in England has caused profound 
regret in India particularly among the 
fishery workers. 

Alter a brief service in Ceylon in con- 
nection with investigations on Pearl Banks 
initiated by Professor W. A. Herdman, 
Hornell joined the Madras Fisheries Depart- 
ment as Marine Biologist in 1915. In 1918 
he took over charge of the Directorate of 
Fisheries from Sir Frederick Nicholson. 
Though he could not put through many of 
his schemes on account of financial diffi- 
culties caused by the war of 1914-18, his 
regime was marked by conspicuous progress 
on all aspects of fisheries. Among some 
of the contributions of Hornell are the 
initiation of fisheries research, establish- 
ment of biological stations at West Hill 
Krusadai and Ennore, a technological Sta- 
ton at Tanur and of a fish cannery at 
Chaliyam, reorganisation of the chank 
fisheries, fish curing yards, the aquarium 
and the maintenance of fishery statistics 


and the initiation of welfare work amongst 
fishermen such as general and technical 
education and co-operation. He retired 
in 1923 after a distinguished record of 
service. 

From 1924 onwards he was engaged 
by the Colonial O^fi^e in England to study 
and reorganise fisheries in Palestine, 
Malta, West^ Africa and Fiji. He took an 
active part in a number of fisheries con- 
ferences and meetings including the Colo- 
nial Fisheries Conference held in England 
in 1946. 

His contribution to the fishery literature 
is rich and varied. The Madras Fisheries 
Bulletins published by him are invalu- 
able guides to fishery workers. His recent 
book ‘‘Water Transporf^ is a great contri- 
bution on the crafts of different parts of 
the world. The excellent pioneer work 
of Hornell in the field of fishery develop- 
ment and fishermen welfare will be long 
remembered in this country. 


K. C. 
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ON rfn) MODULO 49 


A CAREFUL study of my Table of Values 
of T (n) for values of n up to 400, has led 
me to the 

Conjecture: If p be a prime of the form 
7q + r, where r = 3, 5 or 6 

then 

T (p)/7 = r - 1 [3/r] - 2q (mod 7), 

where r (n) is Ramanujan’s function and 
[x] denotes as usual the greatest integer 
in X. It may be noted that 

Lehmer’s Conjecture: If and Pg be 


primes congruent modulo 49 and = — 1, 

then T (Pl"*) = T (Pa®) (mod 49), a 1, 
would follow readily from my conjecture 
and the well-known result 

^ (p”*) = T (p) T (p’”-^) - p^i T (p*”-2), m > 2. 


Government College, Hansraj Gupta. 
Hoshiarpur, 

January 5, 1949. 


Gupta, H., '"Table of Values of r (n)/* 
Proc, Nat. Inst. Set, India, 1947, 13, 201-6. 
Lehmer’s Conjecture was conveyed to me by 
R. P. Bambah in a recent letter. 


HARMONIC ANALYSIS AND EXPERI- 
MENTAL DATA 

The chief characteristics of yields of most 
of the perennial and tree crops in successive 
years are the presence of cyclic changes 
and trends, great variability in the yields 
of plants in the same year and the correla- 
tion between the yields of the plants in 
•successive years. Such trends, cyclic 
changes, variability and correlation in the 
data are common in experimental data of 
some other branches of studies such as 
economics, biology, etc. 

The characteristics mentioned above offer 
some difficulties in the study and inter- 
pretations of experimental data and in 
obtaining conclusive results from experi- 
ments. Inconsistent results are at times 
obtained by applying the usual methods of 
the analysis of variance for the data of 
individual years or experiments. Ortho- 
gonal polynomials have been frequently 
used to represent trends in the experimental 
data. But they are unlikely to be of much 
use in representing the nature of trends 
mentioned earlier. 

One of the methods, which appears to be 
satisfactory, would be to represent the data 
by a multiple regression equation of the 
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27Tt , _ . 27rt- 

type y, = ht - A cos — - -r B sin + 

constant, 

where y\ = Yield for year t 

h = linear regression coefficient 
A and B = Fourier constants of the har- 
monic, Trends of higher order like parabolic 
etc., may also be represented by adding 
terms like -f dft .etc,, to the above 
equation. 

This is illustrated by taking yield -data 
of a perennial crop for 9 years, which exhi- 
bited certain definite trends, cyclic .changes 
and random variations. Application of 
orthogonal polynomials gave the follow- 
ing analysis of variance. 


Source of variation 

d.f. 

M.S. 

Deviation from mean 

8 

2711 

Linear regression . . . ^ 

1 

8874 

Qaa'iratic ' **i 

1 

523 

Cubic 

' I 

399 

Quartlc 

1 

622 

Quintic 

1 

4608 

Dfc'viations ..j 

3 

2221 


These have removed a certain portion of 
the variation in the series, periodogram 
analysis with trial periods of 2, 3, 4 and 5 
years showed that the energy of the third 
harmonic is maximum. This harmonic is 

_ ^ 27Tt -o • 27rt 

7 -3 cos 46*13 sin — ^* 

O <iJ 

Tests of significance as developed by 
Schuster modified by Walker and finally by 
Fisher can be applied. The extent to 
which the harmonic will represent the data 
may be examined by finding the reduction 
in the variance of the series after removal 
of the cyclic changes. Nearly 50% of the 
total variation can - be explained by the 
harmonic. 

The variation • in yield can be more 
completely represented by the multiple 
regression equation 

y==10-68- 3-37 eos~- 39-96 sin — 

3 3 . 

assuming that the cyclic changes are re- 
presented by a 3-year cycle. The analysis^ 
of variance would be 


Source of variation 

! d.f. 

1 

M.S. 

» 

Regression 


3 

5326 

Deviation 

•* 

5 

1140 


-The level of significance is near 5%. 
Thus it would be possible in any expeii- 
ment’to examine and see if the regressions 
have been influenced by the treatments and 
if they differ from plot to plot. It is prob- 
able in some cas.es, the amplitude varies 
with time suggesting existence of damped 
harmonics. 

More details on this will be appearing' 
elsewhere. 

A. ANanthapadmanabha Ratj. 
Dept, of Agriculture, 

Bangalore, 

March 6, 1949. 


ON THE INVESTIGATION OF rr AND 
MESONS 

Experiments performed in Rome by 
Dr. Conversi, Pancini and Piccioni^ on the 
interaction of mesons with matter have 
revealed the interesting fact that positive 
mesons decay in iron while the negative 
ones do not and are presumably captured 
by the nuclei. On the other hand, all the 
mesons — both positive. and negative, decay 
in carbon ; few could be captured by the 
nuclei. These results were later confirmed 
by Valley and Rossi (M.I.T.)^ by much 
more elaborate apparatus incorporating 
both Wilson cloud-chamber and counters 
with delayed circuit. 

This difficulty of weak interaction of the 
mesons with nuclei may be resolved if we 
assume that there are fundamentally two 
types of mesons with different masses.^ 
Th.e lighter mesons which we observe at 
sea level are in fact produced as a result of 
the spontaneous decay of the heavier me- 
sons that are formed at greater heights by 
proton primaries. This postulate appears 
to be confirmed by Powell and Ochhialini 
in Bristol^ by the photographic method. 
These workers calh them ju and tt mesons 
respectively, /z- meson, is the light meson of 
hon-interacting type and tt meson is the 
heavier interacting type. This hypothesis 
(of interacting and non-interacting types) 
refers to 7r“.and mesons, 7r+ and /x meet- 
ing always the same fate, i.e., suffering 
j8 decay. 

The most probable height of formation 
of mesons was shown by Euler and Heisen- 
bergs while explaining absorption anomalies 
to be 16 km. above sea level. ’ This has been 
confirmed by A. Duperier® from the consi- 
deration of temperature effect. 
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* Now if these are taken to bevr mesons in 
the terminology of Powel and Ochhialini, 
they will give birth to /x mesons daring 
their flight. As the height • of formation of 
mesons mentioned above is only the average 
value and there is a large layer of definite 
thickness in which mesons are_ formed, the 
limit up to which TT mesons will retain their 
identity will, like the height of. formation 
of 77 mesons, be not sharp and will have a 
finite thickness. The observations taken 
with increasing heights will, . therefore, 
show relatively increasing number of tt 
mesons (as shown by Powelhs observations — 
this increase is due to the fact that at 
lower ■ heights some of the 77 mesons have 
decayed into yx mesons, and also due to the 
increasing number of the primary .radiation 
responsible for the production of 77 mesons), 
till we reach a limit where there will be no 
/X and only 77 mesons. In order to determine 
this height photographic method is not so 
suitable, as high mountain peaks with 
regularly increasing heights will have to be 
selected, in order to give long exposures to 
the plates. As an alternative, Dr. Conversf s 
apparatus with iron plates naagnetised to' 
concentrate negative mesons could be sent 
to greater heights. The height at which 
maximum interaction, indicated by a mini- 
mum number of decay electrons recorded 
in this apparatus, can be taken to be height 
of formation of /x. mesons. Besides .verify- 
ing the hypothesis of interacting and non- 
interacting types of mesons, it will give the 
thickness ‘of the layer of formation of 
mesons. 

Observations at sea level with Dr. Con- 
versi’s appartatus do not present any 
difficulty due to the soft component, as 
cosmic rays at sea level consist mostly of 
mesons. At greater heights some device 
‘of cutting away the soft component will 
have to be ihcorporateid along with 'the 
above apparatus, in order to work with 
only mesons and to have unambiguous 
results. If the usual absorbing screens of 
lead are used, the amount of lead required 
'may become prohibitive' for observations at 
greater heights, We may, instead, have 
Bhabha’s’-^® device of cutting., away the soft 
component by splitting a very much less 
thickness of absorbing plate into two 
appropriate parts in the ratio of approxi- 
mately 1 : 4. “ The thinner one, which cor- 
responds to the thickness for the maximum 
of the Rossi curve, is used to produce 


showers ’ and thicker one to absorb the 
shower particles. 

The writer wishes to express his thanks 
to Dr. R. C. Majumdar, Head of the Physics 
Department, Delhi University, Delhi, for 
the useful discussion on the Subject. 

Departhient of Physics, M. P. Murgai. 
East Punjab University, 

Delhi University Buildings, 

Delhi, 

March 5, 1949. 


1, Conversi, Pancini, and Piccioni, Phys. 
Rev., 1947, 71, 209. 2. Valley, G. E., Ibid., 

1947, 72, 772. 3. Marshak, R. E., and Bethe, 
H. A., Ibid.,' 1947, 72, 506. 4. Powell and 

Occhialini, Rature, 1947, 160, 453; Ibid., 

1947, 160, 486. 5. Euler and Heisenberg, Erg. 
Exakt. Naturwiss., 1938, 17, 1. 6. Duperier,A. 
Nature, 1948, 161, 645. 7. Bhabha, H. J., Ind[ 
Acad, of Set Proc., 1944, 19A, 23. 8. Chander- 

shekher, S. V. Aiya, Ibid., 1944, 19A, 177. 


THE GEOMAGNETIC EQUATOR 
RECiiNr literature on the subject of 
terrestrial magnetism reveals that there 
is .some confusion .in the understanding 
of .the.. term ''Magnetic Equator'*, as it 
can be. . considered .from two points of 
view — first from a knowledge of the dip 
angles (this being zero on the magnetic 
equator); ,and second from calculations 
based on the assumption that the earth's 
magnetic field is best represented by a 
small but .powerful magnetic dipole at 
the geometrical centre of the earth. The 
latitudes determined by measurements of 
dip angles are designated ‘‘Magnetic Lati- 
tudes" and those calculated on the basis 
of the dipole theory are called “Geomagne- 
tic Latitudes"., Many workers seem to 
think that the two are identical while 
some make this distinction, 
f The measurements of polarisation of 
radio waves carried out at Huancayo where 
dip is 2 ® 10 ' S, by Wells and Berkner^ show 
that the ordinary and extraordinary rays 
are plane polarised as demanded by 
theory. This result leads to the view 
that it is the geomagnetic equator which 
counts and not the magnetic equator, so 
far as ionospheric work is concerned. 

Appleton^ first showed that for noon 
equinox conditions F 2 critical frequen- 
cies plotted against dip angles give sym- 
metrical curves about the magnetic equator 
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with maxima at 28" N. and S. Appleton^ 
and later, Liang*^ have replotted the F 2 
ionisation densities against geomagnetic 
latitudes in place of magnetic latitudes. 
From these curves it can- be safely con- 
cluded that it is more reasonable to use 
geomagnetic latitudes rather than the 
magnetic latitudes for the determination 
of the geomagnetic control over the iono- 
sphere. 

The apparent divergence between the 
magnetic and geomagnetic latitudes may 
be explained as follows. The geomagnetic 
potential V is made up of two parts and 
V=V, 4-V,, 

where and are parts of external and 
internal origin respectively. Bauer^ in 
his spherical harmonic analysis of the 
earth’s field has shown that the field of 
internal origin forms 94% of the total 
field; the field of external origin being 3% 
and a non-potential part N due to earth 
air currents being 3%. The measure- 
ment of inclination is governed by local 
conditions and it represents the entire field 
while the dipole theory takes into account 
only the 94% of the total field. Although 
the divergence between the magnetic and 
geomagnetic latitudes is not much, it is 
there in principle and has to be considered. 



A preci^ knowledge of the geomagnetic 
equator is hence necessary for those 
engaged in work on ionosphere, cosmic 
radiation and geophysical problems. To 
suit their needs McNish« has published 
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nomographs from which the geomagnetic 
co-ordinates can be read off for any 
terrestrial point. The geomagnetic co- 
ordinates of any place can be calculted 
from the following equations: — 
tan X = cos (A— Aq) cot (j) 
tan A = — tan (A— A^,) sin x sec (x + 
tan 0 = — cos A Tan (n+^o) 

where co-ordinates of the 

geomagnetic pole; A, <j> are the geographical 
co-ordinates of the place and are A » ^ “the 
geomagnetic co-ordinates of the place. 
X is the auxiliary angle. These calcula- 
tions have been performed on the assump- 
tion that the earth’s magnetic field is re- 
presented by a dipole at the geometric 
centre of the earth. 

Later, if^ has been shown that a still 
closer approximation to the earth’s mag- 
netic field is given by assuming it to be 
due to a dipole displaced 342 km. from the 
earth’s centre towards a point in longitude 
162° E. and latitude 6"^ >5 N., with its axis 
parallel to the line through the centre of 
the earth and the geomagnetic pole. 
Bartels has shown that the eccentric dipole 
gives a truer picture of the observed field 
than the centred dipole, especially in the 
equatorial region. 

According to Vallarta® this- asymmetry 
in. the magnetic field is fully competent 
to account for the observations of clay, 
Alfven, Milikan and Neher on cosmic 
radiation. Also Heisenberg® has clearly 
stated that the magnetic centre does not 
coincide with the earth’s centre. 

The author has calculated the geomag- 
netic latitudes for about 50 places in South 
India, both for the centred and the eccentric 
dipole, using the equations given above. 
It was found from the analysis of the 1945 
data that the co-ordinates of the geomag- 
netic North Pole are 78°*7 N. and 289^-9 E. 
in place of the earlier values of 78° *5 N. 
and 291°*0 E. The latest figures have 
been used in the present calculations; for 
the eccentric dipole the co-ordinates of the 
geomagnetic North Pole are 80°-l N. and 
277°’-3 E. 

The geomagnetic latitudes have been 
drawn at intervals of V (unbroken lines 
refer to centred dipole and the broken 
lines refer to eccentric dipole) in the map 
given in the preceding column. 

The geomagnetic equator for the eccentric 
dipole agrees with Vallarta’s results, and 
it is suggested that the eccentric dipole 
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field is to be taken into account when 
geomagnetic latitudes are required for 
work in the Indian Reigion. 

The author is indebted to Dr. A. K. Das, 
Director, for his helpful criticism. 

Solar Physics Observatory, 

Kodaikanal, K. S. Raja Rao. 

February 12, 1949. 


1. Wells and Berkner, Terr. Mag. Atmos. 
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157, 691. 3. — , Science, July 4th, 1947, p. 17. 
4. Liang, Nature, 1947, 160, 643. 5. L. A. Bauer, 
Terr. Mag. Atmos. Elect., 1.923, 28, 1. 6. 
McNish, Ibid., 1936, 41, 37. 7. Bartles, Ibid., 
P.-225. 8 . Vallarta, Phy.Rev., 1935, 47, 647. 9. 
Heisenberg, Cosmic Radiation, 1946. 


STUDY OF THE CONDITIONS OF 
PRECIPITATION OF CUPRIC HYDRO- 
XIDE FROM CUPRIC SALTS BY 
SOLUBLE HYDROXIDES 

Part II. Role o£ Hydration in Determining 
the Chemical Character of the Hydrated 
Oxide 

In Part I of the series,^ we have determin- 
ed the composition of the precipitates 
obtained by the interaction of cupric sul- 
phate and sodium hydroxide in different 
proportions. It has been observed that the 
association of sulphate with the precipitate 
varies remarkably with the concentration 
of alkali used. The precipitate of hydrated 
cupric oxide has a tendency to retain more 
of sulphate in the adsorbed state when the 
amount of alkali used is les?5 than the 
theoretically equivalent quantity. An 
account of the results is presented in the 
following table. 

Table I 


Concentration of cupric •sulphate==4‘ 805 
mgM. in 10 c.c. of the mixture 
Temperature 30° C. 


Alkali added in mgM. 

Composition of the 
precipitate 

9-833 

CuO 

9-636 

69 CuO, SO 3 

9-439 

47 CuO, SO 3 

9-243 

24 CuO, SOg 

9-046 

16 CuO, SOg 

8-849 

12 CuO, SOg 

8-653 

9-6 CuO, SOg 

8-466 

7-3 CuO, SOg 


It has been observed that besides the 
variation in the physical character of tho 


precipitate, the solubility of the precipitate 
in ammonia solution also changes re- 
markably. A sample precipitated using an 
excess of sodium hydroxide is totally insol- 
uble in ammonia solution. The formation 
of cuprammonium complexes from the oxide 
seems to be determined by the sulphate 
present in it and also by the amphoteric 
nature‘s of the hydrated oxide. The 
dissociation of cupric hydroxide can be 
repesented as: 

Cu (0H)2+ =Cu(OH)+ + OH' ... (1) 
Cu (OH)+ + = CuO + H+ ... (2) 

H‘- + OH' == H.O ... (3) 

In equation (1) the basic character of the 
oxide is predominant, as the liberated OH' 
seeks protons, i.e., H+. In equation (2) 
Cu' (OH)+ behaves as a proton donor, 
thus leading to the formation of water as 
denoted by equation (3). Thus the CuO 
left will be chemically inert being produced 
by the neutralisation of the acidic and the 
basic properties of cupric hydroxide. A 
similar phenomenon has been reported by 
Dey and Ghosh,^ who suggested the same 
mechanism in hydrated ferric oxide to 
explain the growing insolubility of the 
oxide with age. 

The amount of water associated with 
cupric oxide, when precipitated with 
different quantities of alkali has been 
determined. Two samples of hydrated 
cupric oxide using different quantities of 
alkali have been prepared. Water associ- 
ated with the oxide is recorded in the table 
below: 

Table II 


Preciptations carried out at 30° C. 


Ratio of copper to alkali 

Composition of the 
precipitate 

1 : 2-00 

3-09 CuO, ILO 

1 : 2-10 

6-74 CuO, H 2 O 


It is thus seen that the quantity of alkali 
employed for precipitation has an appreci- 
able influence on the hydration of the 
precipitate. Samples with lower concen- 
trations of alkali were not studied as they 
were found to be contaminated with large 
amounts of sulphate. It was further 
observed that ageing for a month had no 
perceptible effect on the hydration of 
cupric oxide. 

It is therefore obvious that besides the 
variance in the quantity of sulphate associ- 
ated with cupric oxide, hydration of the 
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oxide decreases with an increase in the 
quantity of alkali used for precipitation. 
This hydration ultimately aifects the 
chemical properties of the oxide. 

Further work on hydroxides is in 
progress, and the results, it is hoped, will 
throw considerable light on such pheno- 
mena. 

The author thanks Dr. S. Ghosh of the 
University of Allahabad for his kind 

interest. 

Department of Chemistry, Arxjn K. Dey. 
University of Saugar, 

Saugor, C. P. 

October 24 , 1948 . 


was titrated with 0*05 sodium vanadate 
solution, using 0 '5 ml. of diphenyl benzidine 
solution as an internal indicator. At the 
end point, the colour changes from a pale 
green into a blue violet. We found that the 
colour change is sharply noticeable only 
when the overall acidity of the solution is 
above normal and the concentration of the 
ferrocyanide is not more than N/600. If the . 
concentration exceeds this limit the solution 
must be suitably diluted. From the results 
tabulated below, it will be seen that the 
method gives accurate results under the 
conditions prescribed. 

Amount of .potassium ferrocyanide, 

K^Fe .(CAr)g milligram mols. 


1. Dey and Ghosh, J. Ind. Chem. Soc,, 1947, 
24, 181. 2. Kohlschutter and Tuschcr, Zeit, 
arorg. Chcm., 1920,111, 193. 3. Dey and Ghosh, 
Nat Acad. Set, India, Annual Session, 1947. 

VANADAMETRY-PART II 

Volumetric Estimation of Ferrocyanide Ion 
hy Sodium Vanadate 
Ferrocyanide ion is oxidised in acid solu- 
tions readily to ferricyanide ion by a 
number of reagents, e.g., hydrogen peroxide,' 
potassium permanganate, dichromate, chlo- 
rate, bromate, iodate, chlorine, bromine, 
iodine, ceric sulphate, etc. Many years 
ago De Haen^ proposed the estimation of 
ferrocyanide by titration with potassium „ 
permanganate. Muller and Lauterbach- 
adopted the same reaction for electrometric 
titration. Kolthoff^ proposed an iodimetric 
method based on the reaction between fer- 
rocyanide and iodine in neutral solution. 
Schwicker^ adds an excess of potassium 
iodate solution to the acid solution of the 
ferrocyanide and estimates the unreacted 
iodate by titration with a decinormal potas- 
sium bisulphite solution. 

Recently Gopala Rao and Viswanadham^ 
and Gopala Rao and Ramanjaneyulu® have 
found that sodium vanadate provides an 
excellent oxidimetric reagent which pos- 
sesses some special advantages over potas- 
sium permanganate and potassium dichro- 
mate. We have now made experiments to 
see if sodium vanadate could be successfully 
employed for the volumetric estimation of 
potassium ferrocyanide. 5 mis. of 0 ‘05 potas- • 
slum ferrocyanide solution were taken into 
a beaker, diluted to about 150 ml with dis 
acidified with 10 ml. of 
a.bout 15 N sulphuric acid. The solutiori. 


By W;;ight 

By permingano- I 
metric titratioti. 

1 By van:idometric 
titration 

0-2679 

0-2682 

0*2678 

0-5358 

0-5365 

O-.WOQ 

0-8037 

0-8047 

o-8im 

1-0716 

1-0704 

I -0712 

1-3395 

1-3417 

1 -SlMIO 

1-6074 - 

1-6071 

1-601)2 


We have also found that the estimation 
of ferrocyanide ■ by vanadate can bo accur- 
ately carried out even in the presence of 
hydrochloric acid, oxalic acid, etc., whore 
permanganate fails. Details are communi- 
cated for publication elsewhere. 

Chemistry Department, G. Gopala Rao. 
Andhra University, V. Brahvtajx Rao. 
Walt air, 
and 

Chemistry Department, 

Mrs. A. V. N. College, 

Vizagapatam, 

November 20, 1948. 


1. De Haen, Anv. d. Chem. und Pharm., 1854 

nh Dauterbach, z. anal 

Chem., 1922, 61, 398. 3. Kolthoff, Chem. Week.. 
blad., 1919, 16, 1408. 4. Schwicker, Z. anal. 

■ Chem., 1929, 77, 161. 5. Gopala Rao and Viswa- 
nadham, Curr. Sci., 1944, 13, 180. 6. Gopala 
Kao andRamanjaneyulu, Ibid., 1949, is, 72. 
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issoL cercaria was found to 

ex^tus Tst o?? 5 ?h''q Indoplanorhis 
oa I5.th September 1941 and 
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on many occasions subsequently, from 
various localities in the vicinity of 
Madras. The structural details which 
determine its taxonomic position are the 
heavy pigmentation, the presence of well- 
defined oral pouches, and independent 
•lateral excretory canals showing dichotomy 
at the anterior ends. The rediae are of the 
characteristic type with three pairs of flame- 
cells, but no locomotor appendages, and 
contain a second generation of rediae, or 
cercariae. When we had recourse to pre- 
vious studies on this group of cercariae, we 
found it possible to distinguish our form from 
all those of the Diplocotylea described: 
hitherto, except Cercaria fraseri which 
Buckley (1939) obtained from the same 
species of snail in Assam, India, although 
the recurrent branch of each lateral ex- 
cretory canal figured by this author is not 
always to be seen. 

In a recent communication, Peter and 
Mudaliar (1948) remark erroneously that 
only two diplocotyle cercariae — Cercaria 
Indica XXI Sewell, 1922 and Cercaria kyla- 
sami Rao, 1932 — ^have been reported from 
India. Unacquainted with the literature on 
the subject, they further believe that their 
larva is new, which is not so. The charac- 
ters given by them are precisely those 
which mark C. fraseri, according to Buck- 
ley’s description and our own observations 
as well, and it is beyond doubt that they 
have been dealing with only Cercaria 
fraseri. 

Experiments have been conducted to 
augment our knowledge of the biology of 
these cercariae, their discharge from the 
snails, their encystment and behaviour in 
relation to environmental conditions, their 
association with other known amphistome 
•cercaria, their distribution in and away 
from Madras, and their host-specificity. 
They seem to be selective, like Cercaria 
■Indica XXVI, in their intermediate host, as 
on no occasion was Limncea from the same 
: tanks ever observed to harbour them. Cer- 
caria Indica XXVI, the larval fqrm oj 
,Cotylophorpn cotylophorum, has .been found 
to be a frequent associate of G. fraseri. . 

In an attempt to obtain their adults, 508'3 
.encysted cercariae (C. fraseri and Cercaria 
: Indica XXyi) were administered to a he- 
:buffalo calf on 8th March 1946, and over 
.20,000 to a. pigling on- 16th May 1946, ex- 
pecting that C. Jraseri might grow into 
JIoTYialogasterpolqriice in the calf ovGastror 


I2S 

discoides hominis in the pig. Daily 
microscopical examination of the faeces of 
both was made, and since no evidence of 
infection in the pigling appeared it was 
discharged on 21st Nov. 1946. But, in the 
calf which had been stall-fed for many 
months, trematode eggs were first seen on 
12th July 1946 (4 months 4 days later) and 
at autopsy on 11th Nov. 1946, nearly 2,000 
adult amphistomes were recovered from the 
rumen. A small proportion of them when 
examined proved to be Cotylophoron cotylo- 
phorum, apparently grown from Cercaria 
Indica XXVI. The negative result in both 
animals, in so far as C. fraseri is concerned, 
is in accord with that obtained by Buckley 
(1939). 

Buckley (1939) considers it unlikely that 
its adult might be Gastrodiscus secundus, in 
view of its differences from the cercaria of 
the nearly related species G. cegyptiacus. 
Looss (1896) draws attention to the pre- 
■sence, in the cercaria of G. cegyptiacus, of 
an oesophageal bulb, a distinctly different 
pattern of the excretory system in the body, 
of external pores for the excretory canal 
in the tail, and of locomotor appendages in 
the younger rediae, all of which are absent 
in C. fraseri. If these considerations have 
any significance against the adult of the 
latter being G. secundus, the only .other 
equine amphistome with oral pouches^ — but 
lacking an Oesophageal bulb and commonly 
met with in Madras is 'Pseudodiscus collinsi. 



- CERCARIA 

REDIA 

Parasite 

oral 

oesophageal ' 

! locomotor 


pouche-s 

bulb 

1 appendages 

Gastrodiscus &gy pti acits 

present 

present 

present 

Zygocotyle liinata 

present 

present 

absent 

Cercaria fraseri 

pre.sent 

absent 

absent 

Cercaria frondosa 

present 

absent 

present 


Ecological factors favour yet another line 
o.f argument. The frequent occurrence of 
C. fraseri in companionship with Cercaria 
Indica XXVI (the larva of C. cotylopUorum). 
in the . same, or in different, specimens of 
Indoplanorbis exustus, .and occasionally 
with Cercaria Indica XXIX (the .larva of 
Fischoederius elongatus) in Limncea . from 
the- same tanks, strongly suggests that its 
host may also be a domestic, ruminant. 
This possibility is further supported, by the 
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record of C. fraseri from a tank of the 
Hosur Cattle Farm which could have been 
visited only by cattle, sheep or goats among 
the large animals. However, this cannot 
eliminate the possibility of ’ a parasite of 
monkeys, aquatic birds or lower water 
vertebrates occurring in such places, since 
these hosts could contaminate even con- 
fined waters. In that event, the adult 
parasite is probably a Cladorchid amphi- 
stome of the kind that has pharyngeal 
pockets without an oesophageal bulb. 

In the light of these conflicting evidences, 
and of the misleading observations made 
on Cercaria Indica XXVI before it was 
proved to be the larva of C. cotylophorum, 
it would seem expedient to conduct careful- 
ly controlled experiments for determining 
the adult of C. fraseri conclusively. 

This preliminary discussion will be 
published in detail elsewhere. 

M. Anantaraman. 

G. Balasxjbramaniam. 
Helminthology Research Section, 

Madras Veterinary College, 

December 21, 1948. 

1 Buckley, J. J. C., Jotirn Helm. 1939, 17 , 25 

2. Looss, A., Mem. Ulnst. Egypt., 1896. 3, 1. 

3. Peter, C. T., and Mudaliar, S. V., Curr. Sci.^ 
1948, 17, 303. 4. Rao, M. A. N., Ind. Journ. Vet. 
Sci. and Anim. Hush., 1932, 2, 259. 5. Sewell, 
R. B. S., Ind. Journ, Med. Res., 1922, 10 
(SuppL), 1. 


LIFE-HISTORY, BIONOMICS AND 
CONTROL OF SWEET POTATO 
WEEVIL—CFLAS FORMICARIUS F. IN 
BOMBAY PROVINCE 


Sweet potato is regarded an important 
vegetable both because of its keeping 
quality and its food value. Of 12,928 
acres under sweet potato in Bombay 
Province (1946-47) about 55% of the area 
IS concentrated in the districts of Belgaum 
Satara and Sholapur only. Of the various 
pests, namely, Aspidomorpha miliaris F 
Dmcrisia obilqua W. and Cylas /ormicorius 
F., attacking this crop the last one is a 
major pest, which is very widely distributed 
and causes great damage to the sweet 
potato tubers as well as to the mature 
stems. 

Systematic investigations on this pest 
therefore, were started in 1947 at Padegaon 
Research Station, with a viejv to studying 


its life-history, bionomics and control 
since its damage seemed quite alarming 
and information of any practical utility 
was not available in this country. The 
incidence of attack by this pest to the 
tubers alone extended upto 59*9% in an 
area where the crop was repeatedly 
grown. Apart from the damage done to 
the tubers, the weevils cause considerable 
damage to the mature stems of the vines 
within which the larvae tunnel and an-'est 
the vigour of the plants. The average 
number of developed stages per foot of 
the draws of the vines, varied from 1-5 to 
3 '3 while the maximum number of 
developed stages found in a single tuber 
of the dimensions 16*5X4-3 cm. was 65 
out of which 44 were larvae, 11 pupae and 
10 adults. 

The nature and extent of damage, the 
life-history and the seasonal history have 
been studied and some of the control 
measures tried. Experiments to study the 
eifects of manuring and irrigation on the 
relative infestation of the pest indicated 
that with somewhat heavy manuring and 
irrigation at an interval of 7 days, the 
percentage of infestation in the tubers was 
3*02 which was the lowest as against the 
highhest percentage of 17 • 2 in the plots with 
normal manuring and delayed irrigations 
at fortnightly intervals. The percentage 
of infestation with normal manuring and 
normal irrigation of 10 days’ interval was 
8*7. The incidence of attack in relation to 
other cultural treatments as date of sowing 
and spacing, etc., was also studied and on 
the whole, the red variety of sweet potato 
seems to be more susceptible to weevil 
attack than the white one. 

Tlie duration of life-cycle may occupy 23 
to 45 days with the egg-stage lasting for 
5-10 days, the larval stage 14-24 days and 
the pupal stage 4-11 days. The longer 
durations however, are met with in winter. 
The pest breeds throughout the year and 
deposits its Small, oval,, whitish eggs 
both in the mature stems and 
within the tubers when they are formed. 

larvae and pupae are found both in 
the stems and tubers. The freshly emerged 
adult weevil stays for a couple of davs 
within the larval tunnel before it comes 
out. Usually the males outnumber the 
lemales and their percentage throughout 
the year vary from 53*4 to 67 0. No 
alternate host-plant has been . 
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)ugh wild species of Ipomoaa have 
entioned as host-plants in other 
is. 

;ntive methods of control such as 
of healthy setts for planting, deep 
varieties and destruction of adults 
naical or mechanical means are of 
.1 importance. Preliminary insec- 
trials with Gammexane and Hexy- 
group) have yielded encourag- 
;ults in the control of the pest and 
alt's are being confirmed, 
detailed information regarding our 
Rations will be published separately, 
logical Laboratory, K. N. Trehan. 
of Agriculture, S. R. Bagal. 

er 31, 1948. 


)IES IN THE STORAGE OF GUR 
revious communication (1949), the 
; described a successful method of 
rage under a blanket of ash. While 
JLting a considerable improvement 
irrent methods, storage under ash 
sociated with some loss in weight 
and although highly suited to village 
ons, it might possibly be considered 
5r drastic departure from existent 
e in markets. Experiment’s were 
•re undertaken with the object of 
.g suitable moisture-proof wrapping 
als or containers for storage. Twenty- 


five such (comprising various kinds of 
coatings on paper, cloth, gunny, earthen- 
ware, etc.) were under examination, the 
properties of gur samples in each being 
periodically studied as described earlier 
(loc. cit.). Ash storage was the basis of 
comparison. 

The undermentioned methods proved 
effective in maintaining the product in 
good condition throughout storage: 

I. Storage of blocks wrapped in paper 
coated with (a) Paraffin wax, (b) Mixture 
of paraffin wax and coconut oil (2: 1), (c) 
Mixture of paraffin wax and castor oil (2 : 1). 

II. Storage of blocks in closed dealwood 
box lined with paper coated with 
paraffin wax. 

III. Storage of blocks stitched in gunny 
bag coated with white (zinc oxide) paint. 

IV. Storage of blocks in furnace ash. 

Of the above methods, I (a) had been 
reported to have shown satisfactory results 
in preliminary experiments conducted at 
the Indian Institute of Sugar Technology, 
Kanpur (private communication) and was 
included in order to test its utility under 
the more humid conditions at Pusa. 
Methods I (b) and I (c) were modifications 
of the same, aiming at reduction in cost. 

It would appear from the list of effective 
methods that paper coated with paraffin 
wax is a suitable wrapping material and 
a mixture of wax with an oil (2:1) also 


Table I 

Lg statistical comparison of properties of Co 313 gur under different methods 

of storage 

mres are means of the whole storage period. Detailed data omitted for brevity). 


l No. 

ters 

I(«) 

2 

I W 

3 

(Ic) 

4 

II 

6 

III 

6 

IV 

7 

Conclusions 

8 

e 

It, 

76-25 

78-12 

78-60 

79-35 

78-47 

80-60 

CD at 6% = 0-92, €£) at l%=l-23 
At 6% : /y // /(f) /// /(6) L(a) 

At 1% : lY // /(f) /// /(/;) 1(a) 
Highly .significant. 

ae 

nt. 

4-35 

4-72 

4-86 

3.96 

4-86 

3-48 

CD at 6% =0-43; CD at l% = 0-58. 
At 5% : (III 1(f)) /(3) /(„, H IV 

At 1% : (III 1(f)) 1(3) /(a) // IV 
Highly significant 

ire 

nt. 

6-13 

5-80 

6.41 

4-93 

6-83 

4-36 

CD at 3% =0-40; C/? a/ 1% =0-53 
At 6% ; in /(3) /(f) /(a) //IV 

At 1% : III 1(3) /(f) /(a) // IV 
Highly significant 

q, acid 

g* 

19-34 

19-56 

19-97 

19-34 

20-63 

18-01 

CD at 5% =0-65; CD at 1%=0-91 
At 5% ; III /(f) /(3) /(a) //IV 

At 1% : III /(f) 1(6) /(a) // IV 
Highly significant 
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serves the purpose. Gunny bags coated 
with white (zinc oxide) paint are suitable 
containers and cheap coats of similar 
nature might prove useful. 

It was observed that while ash storage 
permitted of no deterioration in colour, 
there was considerable darkening in the 
other methods. A satisfactory level ^ in 
respect of chemical criteria was maintain- 
ed in all cases, although ash storage 
manifested a distinctly superior trend 
(Table I). On the other hand, no weiglit 
losses were recorded in any of the new' 
methods, as opposed to losses of 11-12- 
per cent under ash storage. 

As compared to ash storage, theise 
methods are necessarily . expensive and-, 
need to be adapted for commercial appli-^ 
cation. While their economics require 
detailed examination, the observations 
recorded here are of interest, as contain- 
ing the germ for development. Further- 
studies are in progress, 

This work was done as part of the 
Sugarcane Research Scheme in Bihar,’ 
being financed jointly by the Government, 
of Bihar and the Indian Central Sugarcane 
Committee, to whom ‘ grateful thanks are 
due. The assistance rendered by Mr. K. S;^ 
Bandyopadhyay in statistically analysing 
data presented here is also acknowledged:: 
Central Sugarcane K. L. Khanna. 
Hesearch Station, - A. S. Chacravarti. ^ 
Pusa, 

January 23, 1949. . : : : 


make it .’tasty; the calcium supplied by 
this quantity of salt alone being about 
0*3gm- 

" The ’ normal intake of common salt is 
about 12 ’gm. per day ; but in South India, 
an adult consumes about 50 gm. of crude 
common salt which he takes mainly in 
spicy preparations like vegetable soup 
(Eamhar)j Rasam, and Uppuvia. It was 
therefore of much interest to see how the 
Subjects keep themselves in calcium balance 
with such a high intake of calcium from the 
common salt and also to compare the result? 
with those of the subjects receiving refined 
salt. 

Six healthy adult human subjects were 
used for the experiment. Each subject 
received the diet, the composition of which 
is mentioned above. The quantity of food 
served to each subject was the same during 
the two periods assuring the same caloric 
intake. Uppuma, a common South Indian 
preparation of rice flour waLs served to 
each person during both at breakfast and at 
tea time and cooked rice’ with sarnhar and 
vegetable curry .was served during lunch 
and dinner. Each experimental period- 
lasted for seven days ; the first three days 
were observed as a preliminary period, and 
the urine and faeces of the subsequent period 
of four’ days were collected quantitatively. 
There, was a rest period at one week be- 
tween :the two successive feeding periods. 
^.Data on calcium balance are expressed in 
" ^ ‘ ” : mg, per ikry ' . \ * ‘ 


1. Khanna, K. L., and : Chacravarti, A. S.,' 
JRroc. Ind. d. : 


CR UDE COMMON SA^ AS A FAIRLY 
SOURCE OF DIETA'RYTASXcTuM 
IN THE CASE OF SOUTH INDIANS 
On analysing a specimen of a basal South 
Indian rice diet,* representing the average 
consumption per subject per day, in oan- 
nectioh with some human metabolism ex- 
periment, it was observed that it contained 
about 0 *8 -gm. of calcium. This high value 
of calcium jvas much more th^u-expeq^d 
as the various ingredients chosen for the 
diet were of low calcium content. To 
account for this high, calcium content, all 
file ingredients of the diet .were. :,analy^e^ 
for calcium and it was found that crude 
common salt was responsible for this. 
50 gm. of the salt were -added to the diet to 
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448 

M.D. 
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444 
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516 

H.B. . 

. 145 

571 

716 

+ 74 „ 
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301 

444 

K.E. 

. „ 192 

382 
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315 

459 

B.fi.-'--, 

. „ 1*88 
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153 
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549- 


-28 

-35 
+ 57 
4 42 
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+ 142 


Average .. +10 


flC^ciumrs-.p^lieJ Km.-.of;crtt,clfe^ sjlt .alope;;, 

being 0*301 gni. 

t Calcium supplied by 50 igms. of refined salt alone 
being 0*04 gm. 
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Calcium in the food, salt and f^ces was 
estimated by the method of McCrudden^ 
Urinary calcium was measured according 
to the method of Shohl and Pedley.^ The 
data on calcium intake excretion, and bal- 
ance are given in the above table. 

From the above data it is seen that in the 
case of crude salt, all the subjects excepting 
one, are on the safe side of positive calcium 
balance with an average of + 142 . mg. 
balance, while in the case of refined salt 
three out of six subjects show negative 
balance, the average calcium, balance being 
only +1Q. mg. 

These findings show that the crude com- 
mon salt is a useful 'source of calcium and 
can partly supplement the South Indian rice 
diet which is deficient in that essential 
mineral. 

The various samples of crude salt have 
been analysed by us for the calcium content, 
the calcium content varies from 0 *48—0 -72 
gm. per 100 gm. of the salt. 

Dept, of Biochemistry, M, N. Moorjani. 
Indian Inst, of Science, V. Subrahmanyan. 
Bangalore, 

January 27, 1949. 


The composition of the diet was 675 gm. 
of polished rice ; 40 gm.' thur dhal ; 10 gm, 
Bengal gram ; 200 gm. vegetables, ie. , potatoes, 
brinjals, onions ; 1 oz, of groundnut oil ; and 
a small amount of spices, tamarind and chillies 
(Tamarind 25 gm., dry chillies 12 gm.. and 
other spices 10 gm.) 

1. McCrudden, F. H., Jour. Biol. Chem.^ 
1911-12, 10,187. 2. Shohl, A. T., and Pedley' 

F. C., Ibid,, 1922, 50, 537. 


COMMERCIAL D.D.T. AS AN 
INSECTICIDE ON SUGARCANE CROP 

D.D.T. (Dichloro-diphenyl-trichloro-ethane) 
as sold in the market is dissolved in kerosene 
oil or its emulsion with water and is in- 
tended primarily for use against mosquitoes 
and other domestic insect-pests such as 
cockroaches, bed-bugs, etc. Recently some 
firms have put for sale their own brand 
and claim beneficial effects for them 
against ^certain crop insect-pests such as 
leaf -hoppers. Early in September last, 
one such preparation diluted with water 
to 0-3% concentration w’as used against 
pyrilla on sugarcane at Motipur (District 
Muzaffarpur). A week after spraying, 
^Ijs-tiyict chlorotic spots were visible oii the 


lamina and midribs all over the sprayed 
area. The leaf material showing these 
discoloured spots where the liquid had 
accumulated into droplets and dried up, 
was preserved in Formalin-Acetic-Alcohol. 



FIG. 3 

Fig. 1. T.S. of lamina showing disruption of 
epidermis which is intact at a (x 60) 

Fig. 2. Part of T. S. of midrib showing 
extensive disintegration of tissues. Blackish 
substance is present in Xylem vessels and in 
parenchymatous cells at b (x 40). 

Fig. 3. Part of T.S. of midrib showing the 
weakening of middle lamella as indicated by 
regular tearing away of cells ate (x 250). . 

Hand sections (Figs, land 2) through 
these spots showed that liquid affected the 
plant tissues adversely, both in the lamina 
^nd th^ mid^^ibs, Th^ lumen qf long cells 
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of epidermis in the affected area was 
occupied by opaquely black substance in- 
soluble in water, alcohol and xylol. The 
neighbouring cells containing chloroplasts 
.were similarly affected, and in some cases 
xylem and phloem were rendered function- 
less as they were choked by this substance. 
In the case of sclerenchymatous cells 
forming the ridges of a midrib, middle 
lamella appeared to have been consider- 
ably weakened with the result that they 
were unable to hold the cells together 
while the material was being sectioned 
(Fig. 3). Sometimes these cells of the 
vascular sheath also contained this blackish 
matter. 

In another experiment carried out at 
Motihari (District Champaran) where stock 
solution of D.D.T. dissolved in a mixture 
of turpentine and toluene, was diluted, 
to 0-2% and lower concentrations with 
water before use as a remedial measure 
against white fly, no such discoloured spots 
were visible on the leaves even after four 
weeks. The study of juice attributes 
showed that concentrations higher than 
0 *2 % had adversely affected the sucrose 
content of cane. Further work is in 
progress. 

Central Sugarcane K. L. Khanna. 

Research Station, S. L. Sharma. 

Pusa, Bihar, 

February 24, 1949. 


NATURE OF BOND IN IONIC 
CRYSTALS 

It is usually assumed that the bonds in the 
crystals of alkali halides are 100% ionic. 
This view has been based on the alleged 
' additive relationships existing in the inter- 
nuclear distances, molar refraction, dia- 
magnetism, binding energy, &c. 

A detailed examination of the data on 
the above properties will however reveal 
the marked departure from the law of 
additivity. 

In the present paper we have shown that 
the data on the crystal energy is completely 
in agreement with the partial ionic nature 
of the bonds in the crystals. 

The energy of the crystal has been cal- 
culated by Born and co-workers by applying 

the equation U = Aj — (1—- ) j, 

-A- is Medelun^ constant, r is the in- 
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ternuclear distance. The values of n, the 
repulsion coefficient, vary from 6 to 12. 

It has been pointed out by the present 
authors (see previous note) that the energy 

of a bond A-B is the sum of ionic i — and 

r 

covalent (1 — i) \/^ (A— A) D (B— B) energy.. 
The energy of the bond in the crystal should 
be given 

U = A{ijV(l-i,s/D(A-A)D(B-B)} (1) 

where U is the observed crystal energy, 
A is the Madelung constant. 

Following table gives the results for the 
ionic character calculated from crystal 
energies by using equation (1). 


Bond 

Crystal 

Energy 

Distance 

Ionic character 

Crystal 

Gas 

Crystal 

1 Gas 

NaCl .. 

180 *4’^ 

2-81'^ 

2-51'^ 

0*83 

0-64 

NaBr .. 

171-7 

2-98 

2-64 

0-86 

0-64 

Nal .. 

160-8 

3-23 

2-90 

0-86 

0-45 

KCl .. 

164-4 

3-14 

2-79 

0-85 

0-74 

KBr .. 

157-8 

3-29 

2-94 

0-86 

0-70 

KI 

149-0 

I 3-53 

3-23 

0-86 

0-71 

CsCl .. 

1.53-2 

1 3-56 

3-06 

0-91 

. . 

CsBr •• 

149-6 

3-71 

3-14 

0-93 


Csl 

136-1 

3-95 

3-41 

0-90 

0-74 


P -“Pauling, The Nature of the Chemical Bond. 
M — Maxwell and Mosley, Phys. Rev., 1937, S2, 
968. 


Discussion . — The ionic character in crys- 
tals is systematically higher than the gas 
values owing to increased internuclear 
distance r. A plot of i against show's 
that the ionic character is directly pro- 
portional to r^y.i.e., dipole moment is pro- 
portional to i.e., to polarisability. 

The partial ionic character in the crystal 
can be explained quantitatively on the 
basis of covalent-ionic resonance in a unit 
NaCig. [cf. Pauling, Nature of the Chemi- 
cal Bond, p. 72]. In the structure 



in which a sodium atom is surrounded by 
'six chlorine atoms, it will not form more 
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than one covalent bond. Hence the average 
ionic character of each bond will be 5/6, ie., 
83% which is in good agreement with the 
values (83 — 36%) calculated from the partial 
ionic character of bond energies. Similarly 
in the case of ccesium chloride each coesium 
being surrounded by eight chlorines and 
forming one covalent bond the partial ionic 
character should be 7/8=0*875 which com- 
pares favourably with the values. *91, *93 
and '90 for coesium chloride, bromide and 
iodide respectively. 

A further support to the partial ionic 
character of alkali halides comes from the 
data on magneto-optical anomaly (Faraday 
effect) of these salts found by Darwin and 
Watson (1927), (r = 0*8) and recently by 
Ramaseshan (1948), (r = 0*85) and from the 
dielectric constants and dipole moments as 
shown by us in a previous note. 

Indian Inst, of Sci., S. K. Kulkarni Jatkar. 
Bangalore 3, (Miss) S. B. Kulkarni, 

March 5, 1949. 


1. Darwin and Watson, Proc. Roy. Soc., Lon- 
don, 1927, 114A, 474. 2. Jatkar and Kulkarni, 
Curr. Sci.j Under publication. 3. Ramaseshan, 
Proc. Ind. Acad. Sci., 1948, 28A, 360. 


IONIC CHARACTER OF HYDROGEN 
AND ALKALI HALIDES 

The object of the present note is to point a 
remarkably simple relationship between 
the internuclear charges and ionic charac- 
ter. 

The dipole moment of hydrogen halides 
in gaseous -state as measured by Smyth 
and Zahn are in agreement with the 
measurements of dielectric constants of 
pure solids, liquids and solutions by using 
a new equation as shown elisewhere. The 
experimental values of the ionic character 
are 0*43, 0 17, 0*11 and 0 05 for HF, HCl, 
HBr and HI respectively. 

Table I shows that relationship be- 
tween ionic character of hydrogen and 

alkali halides a^s given where 

Z^, Zb are the nuclear charges and n is a 
screening constant which is 8/8 for CsF and 
increases to 8/3. The calculated ionic 
character of HF (0*267) while in agree- 
,ment with the bond energy data is lower 
than the observed value 0‘43. 
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The dipole moments of alkali halides in 
vapour state have been determined by the 
molecular beam method. Scheffer’s values 
are V3 times lower than those obtained by 
Rhodebush. No data is available for NaCl 
and NaBr in vapour state. The calculated 
values of ionic character (ZJZ^-HZb) Xn seem 
tobe in good agreement with ionic characters 
obtained from Rho debush’s data. In view 
of the fact that Cs is the most electro-posi- 
tive and F is the most electro -negative of 
all the elements, the high value 0*86 for 
CsF is quite reasonable and is in agreement 
with the value 0*91 assigned by Smyth. 

Table I 


Ionic Nature of Hydrogen and Alkali 
Halides (Gases) 


Bond 

Distance 


n . 

Ionic nature 

cal. 1 obs. 

! 

=— X n, — , 

2a + Zb 

HF .. 

0*92 

0-100 

8/3 

0-267 

0*43 

HCl •• 

1-28 

0-0557 


0-149 

0-17 

HBr •• 

L 43 

0-0278 


0-074 

0.11 

HI .. 

1-62 

0 - 01 S 3 


0*049 

0-052 

NaCl .. 

2-51 

0-393 

8/6 

0-64 

. . 

NaBr 

2-64 

0-239 

8/3 

0*64 


Nal .. 

2-90 

0-174 


0-45 

0 - 35 S 

KCr • ' 

2-79 

0-528 

8/6 

0-71 

0 - 70 ® 






0 - 47 » 

KHr .. 

2-94 

0-350 

8/4 

0-70 

0 * 77 ^ 

KI .. 

3-23 

0-264 

8/4 

0-71 . 

0 - 7 P 






0 - 44 S 

CsF .. 

2*60 

0-859 

8/8 

0-86 

0 - 58 ^« 






0-91 Smyth 

Csl .. 

3-41 

j 0-509 

8/6 

0*68 

0 - 74 ^ 


P— Pauling, L., The Nature of the Chemical 
Bond. 

S.— Sheffers, Phys. Zeit., 1934, 35, 425. 

R— Rhodebush, J. Phys,, 1938, 4,372. 

Hu-Hughss, H. K., Phys. Rev., 1948, 70, 570. 

Ind. Inst, of Sci., S. K. Kulkarni Jatkar. 
Bangalore 3, (Miss) S. B. Kulkarni. 

March 5, 1949. S. N. Gopalaswamy. 


BOND ENERGY .and IONIC CHARAC- 
TER OF HYDROGEN AND ALKALI 
HALIDES 

A strong support to the values of the ionic* 
character of bonds should naturally come* 
from bond energy data. Considerable 
amount of work has been done on this^ 
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subject using the empirical electro- 
negativitydata of Pauling. 

It is well known that the energy of a 
bond between unlike atoms is greater than 
the energy of a normal covalent bond be- 
tween these atoms. According to Pauling 
the arithmetic mean or preferably the 
geometric mean of the bond energy values 
p (A-A) and D (B-B) is the energy of the 
ideal normal covalent bond between the 
atoms A and B. The additional bond 
energy A AB =D (A-B)- V 2 {D(A-A) + 
,D(B — B) } was taken as the additional 
resonance energy due to the extra ionic 
character of the bond. In the present 
paper we have calculated the bond energy 
based upon the partial ionic character 
Ai=D(A— B) = ( 1 -i) ( A^ aFDCB ) 

. 

= i — where — is the Coulombic energy, 
r r 

In Table I the values ' of A ^ are 
calculated by using the theoretical ionic 

characters given by i==(^ n which 

are close to the observed (cf, previouis 
note) . 

Table I 

(A) Bond energies of homopolar bonds 


Bond 

Energyp 

Bond 

Energyp 

H-H 

103*4 ' 

M 

35*4 

F-F 

70*0 

Na-Na 

18*4 

CI-Cl 

66*9 

K-K 

12-6 

Bi-Br 

45*2 

Cs-Cs 

10-1 


(B) Bond energy and partialionic 
character 


Bond 

Distance 

Energy 

D(A-B)r 

2 (cal.) 

Ionic binding 
energy 

cal. 2 - 

r 

obs. A/ 

HF 


0-92 

147-5 

0-267 

96-0 

91*0 

HCl 


1-27 

102-7 

0-149 

38*0 

37-0 

HBr 


1*41 

87*3 

0-074 

19-0 

24-0 

HI 


3*61 

71-4 

0-049 

12-0 

14-0 

NaCl 


2-51 

97-7Pi 

0-64 

85-0 

87-0 

NaBr 


2-64 

88 -5“ 

0-64 

81-0 

76*0 

iSTal 


2*90 

72- 9« 

0-45 ■ 

52-0 

55-0 

KCl 


2-79 

101-4Pi 

0-71 

83-0 

97-0 

KBr 


2-94 

91-3"^ 

0-70 

87-0 

89-0 

KI 


3-23 

78-9 

0-707 

71-0 

73-0 

CsF 


2-60 

131-9 

0*86 

110*0 

128-0 





0*91 Smyth 

116-2 

129-5 

Csl 

• • 

3-41 

75-OSp 

0-68 

72-0 

70-0 


Thd NaiUrc of (he Chemical Bond. 
Pi— Pitzjr, J. Am'/r. Chem. Soe , 1948, 70, 2141. 
II— Herzbtu’.i', Moieeidar Speeiru an I Mole-- 
cular Structure. 

Sp“ Spoiler., Molckuhpektren. 

The agreernenl bt^iweea the results given 
in the last two (‘oluains is well within the 
uncertaintios in the values of the bond 
energies. 

Gen. Cheni. Sec., S. K. Kulkahni Jatkar. 
Ind. Inst, of Sci., (Mtss) S. B. Kui,K/vuNt. 
Bangalore 3, 

March 5, 1949. 


ON RAPID VOLUMETRIC METHODS 
FOR THE ESTIMATION OF SILVER, 
BARIUM AND STRONTIUM IN 
AQUEOUS SOLUTIONS 

Determination of Siluer.-— Though there 
are quite a number of methods for the 
quantitative determination of silver in 
aqueous solutions, a simple and rapid 
volumetric method has been described in 
this note. The method consists in the 
addition of a known excess of standard 
hydrochloric acid to a measured volume 
of silver solution, so as to ensure complete 
precipitation of silver chloride. Now, the 
excess of the acid remaining unused may 
be determined by titration against standard 
alkali solution using phenolphthalein as 
an indicator. The total amount of acid 
being known, the amount of hydrochloric 
acid reacted with silver ions may be found. 
The end point in this case is quite sharp 
and it has been found that the deviations 
in the results lie within permissible error. 
Since the solubility product of silver 
chloride is 1-5 x 10“"^® ' at 25° C., and that 
of silver hydroxide at the same temperature 
is 2.2 X 10 ^ there are no chances of alkali 
being used up by silver chloride to form 
silver hydroxide. 

Determination of Barium and Strontium . — 
A similar method* can be used for the 
estimation of barium and strontium in 
aqueous solutions by employing sulphuric 
acid for precipitating insoluble barium 
or 'Strontium sulphate. The excess of 
sulphuric acid reacted with barium or 
strontium can be known. In this case too, 
the possibility of any reaction between the 
insoluble sulphate and alkali is absent, be- 
cause the hydroxides of barium and stron- 
tium are far more soluble than the sulphates. 
It has been observed that the results 
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are quite satisfactory as found by actual 
determinations of these metals. 

The principle involved in the above me- 
thods is well known and does not claim 
any originality. The methods are not in- 
tended to replace the standard methods, 
but can be profitably used in cases where 
rapid methods ensuring sufficient accuracy 
may be needed. It is suggested that simi- 
lar methods may be applied for the volu- 
metric determination of other metals also 
in aqueous solutions, which may be preci- 
pitated by acids or alkalies, remembering 
of course that adsorption does not play so 
important a role, as to interfere with the 
accuracy of the results obtained with the 
method. 

Department of Chemistry, 

University of Saugar, Arun K. Dey. 

November 22, 1948. 


AN UNRECORDED INSECT PEST OF 
THE CASHEW TREE {AN ACARDIUM 
OCCIDENTALE, L.) IN SOUTH INDIA 

During the flowering and fruiting season 
of Cashew trees from November to May in 
1946-47, a certain kind of bug was noticed 
in large numbers severely attacking Cashew 
trees growing along the West Coast, parti- 
cularly of Travancore. As far as the writer 
is aware, there is no published record of 
these bugs on Cashew trees. 



.Dorsal view of the bug 

The bugs belong to the family Pentato- 
mid^ of the order Rhynchota. Preserved 


.specimens sent to the Government Ento- 
mologist, Coimbatore, were identified as 
Catacanthus sp. nov., very near Catacanthus 
incarnatus Dru. belonging to the same 
family. The figure shows the dorsal view 
of the bug. In the morphological characters 
these bugs resemble very closely of Cata- 
canthus incarnatus, except for a few minor 
differences. Catacanthus incarnatus, Dru. 
ife not known to occur on Cashew trees, 
Lefroy^ mentions it as an unimportant 
insect from an economic point of view. 

The bugs seem to prefer the very young 
fruits and embryonic leaves. They first 
hover round the bunch of fruits in order to 
select suitable site for feeding. They 
suck the sap and the tender resin by thrust- 
ing their long, pointed proboscis into the 
fruits. At a particular place they sit and 
continue to suck for about a period of five 
to ten minutes, after which they search for 
a different place to feed on. On an average 
one bug from early morning to about 10 a.m. 
was noticed to alight on nearly fifteen to 
twenty places and makes an equal or more 
number of punctures. Thus the innumer- 
able bugs puncture all the fruits and tender 
leaves of a tree in a very short time. On 
an average 1,000 to 1,500 bugs were noticed 
on one tree. 

As soon as the proboscis of the bug is 
withdrawn from the fruit, the ever oozing 
resin and sap flow out through the punc- 
ture. Since the resin is very corrosive, as 
it flows over the soft and tender parts of 
the fruit, it corrodes the green and smooth 
regions of the skin. The decay of the few 
3 uperficial cells of the fruit favours the 
growth of harmful fungi. Thus the damage 
of the fruits which is started by the bugs 
is completed by the fungi attack. Though 
not seriously, the leaves are also affected 
to some extent as a result of innumerable 
punctures made by the bugs. The bugs, thus, 
are a menace to the Cashew planters, which 
are reported to bring down the yield of- the 
Cashew trees to a great extent. 

Full details on the habits and biology of 
the bug will be published elsewhere. 

Agri. Research Inst., Trupapur A. Davis, 
Coimbatore, 

February 16, 1949. 


1. Lefroy Maxwell, Indian Insect Life, 19p9, 
Part II. _ 
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PHOSPHORUS OXYCHLORIDE, A NEW 
CONDENSING AGENT FOR THE 
CHALKONE FORMATION 

The chalkones which serve as useful start- 
ing materials for the syntheses of flavones 
and related compounds, are usually prepar- 
ed by condensing aromatic ketones with 
aldehydes in presence of a suitable agent 
such as hydrochloric acid^ or alkali.^ 

In connection with our work on chalkones 
we observed that phosphorous oxychloride 
smoothly effected the condensation of 
acetophenone with ‘ benzaldehyde; the 
benzylidene acetophenone was obtained in 
good yields. 

As this agent was not used before for 
this purpose, its applicability was investi- 
gated in several cases. It has been found 
that chalkones are formed in good yields 
from acetophenone, o- and p- hydroxy and 
m- nitro - acetophenones, using several 
aldehydes. 

The general procedure is to add a few 
drops of the reagent to the mixture of 
aldehyde and ketone in equimolecular pro- 
portions. The reaction mixture after keep- 
ing overnight is decomposed with cold 
water and the separated chalkone is identi- 
fied by a mixed melting point with a known 
sample. 

The full details of this work will be 
published elsewhere. 

M. R. Science Institute, G. N. Vyas. 
Gujarat College, N. M. Shah. 

Ahmedabad, 

December 17, 1948. 


1. Claisen, L., and Claparede, Ber., 1881, 14, 
2463.; Russel, A., and Clark, S. F., J. Amer. 
Chem, Soc., 1939, 61, 2655. 2. Claisen, L. and 
Ponder, A. C., Annalen, 1884, 223, 137. For full 
references and work on Chalkones by Kosta- 
necki, vide Ber,, 1912, 45, 1701. Mahal, Rai and 
Venkatraman, J.C.S., 1935, 866. Wheeler, 
et ul,, J, C, S 1937-38, 1320, sec[, Ssshadri, 
et ah, Proc, Ind, Acad. Sci,, 1947, 26A, 189. 


ON THE FOOD OF THE GOONCH 
BAGARIUS BAGARIUS (HAM.) 

The Goonch is one of the largest siluroids 
occurring in the major rivers, into the upper 
reaches of which it migrates for spawn- 
ing during the monsoons-^ Its voracious 
and piscivorous habit is well known; 
and its teeth, thickwalled baggy stomach 
and intestines testify this.**^ Beavan^ has 
observed this fish feeding on the Spiny Eel, 
Mastacembalus armatus and on the Herring, 
Clupea chapra. Chacko and Job'^ have 
recorded young prawns, fish remains and 
sand in the istomach of the young stages of 
the species. Analysis of the gut contents 
of over 100 adult specimens by me has 
revealed that 14 species of fishes, 2 of 
Crustacea, and 2 of algae, listed below, 
constitute the food of this species. 

(1) Laheo fimbriatus, (2) Cirrhina ful- 
ungee, (3) Osteochilus thomassi, (4) Catla 
cat la, (5) Amblypharyngodon mola, (6) 
Barbus sophore, (7) Barbus stigma, (8) 
Nuria danrica, (9) Rasbora daniconius, 
(10) Barilius bendelisis, (11) Danio cequi-^ 
pinniatus, (12) Chela argent e a, (13) Chela-- 
phulo, (14) Macrones vittatus, (15) Paloemon 
malcolmsonii, (16) Paloemon" scabriculus, 
(17) Spirogyra Sind (18) Cladophora. 

The marked piscivorous tendency of the 
Goonch may have an adverse effect on the 
other fluvial fisheries. 

I am indebted to Mr. P. I. Chacko, Asst. 
Director of Fisheries, Madras, for his 
guidance and help during the investigation, 
and to the Director of Industries and 
Commerce, Madras, for according necessary 
permisson for the publication of the note. 
Inland Fisheries Office, G. K. Kuriyan. 

8, Ormes Road, Kilpauk, 

Madras, 

September 1948. 


1. Chacko, P. I., Curr, Sci., 1947, 16, 289-90. 
2. Kora, S. L., J. Bombay Nat. Hist. Soc., 1939, 
40, 583-93. 3. Baavan. R., Freshwater 'Fishes 
of India, London, 1897. 4. Chacko, P. I., and 
Job, S. V., Proc, 35th Indian Sci, Cong,, 1948, 3, 
204. 
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Supersonic Flow and Shock Waves. By R. 

Courant and K. O. Friedrichs. (Interscience 

Publishers, Inc., New York) , 1948. Pp. 464. 

Price $ 7*00. 

The theory of Supersonic flow and Shock 
waves is a very fascinating subject of recent 
development and research. A great deal of 
experimental work and theoretical investi- 
gation in this field may be found spread over a 
wide range of journals and technical reports, 
but till quite recently, there were very few 
books giving a connected mathematical theory 
of the subject. 

The book under review is written by eminent 
theoretical physicists, who have themselves 
made important contributions to the principal 
mathematical methods required in such in- 
vestigations as well as to the many specific 
topics such as flow through nozzles, the theory 
of deflagrations and detonations, formation 
and decay of shock waves and the interaction 
of shock and rarefaction waves. The book 
itself is a revised and enlarged form of an ear- 
lier report on the same subject. 

The equations for flow problems in the dyna- 
mics of compressible fluids are formed with 
the help of the usual conservative laws of 
mass, momentum and energy. The changes of 
thermodynamic state are assumedjto be adia- 
batic except at singularities, where modifica- 
cations under suitable hypotheses are made. 
The general equations turn, out to be non-linear 
in character and the aim of the mathematical 
theory'’ is to solve such equations under given 
or appropriately formulated boundary and 
initial conditions. At present, only pi-oblems 
of special types are amenable to exhaustive 
mathematical treatment. While giving a 
thorough account of such problems, the book 
clearly reveals the imperfect state of the pre- 
sent theory and the need for further investi- 
gation relating to several aspects of flow prob- 
lems. 

The book consists of six chapters. The first 
two chapters furnish the necessary mathemati- 
cal and physical background and a comprehen- 
sive treatment of one- and two-dimensional 
problems is given in Chapters III and IV res- 
pectively. Chapters V and VI deal qualitati- 
vely with three-dimensional problems under 
simplifying assumptions. 

An outline of the contents of the book now 
follows. 


In the first chapter the necessary thermo- 
dynamic notions are given in a suitable mathe- 
matical form and the general differential 
equations of flow are derived. The wave 
motion in shallow water which is analogous to 
the non-linear motion of gases is studied in the 
Appendix. In Chapter II the theory of 
characteristic curves and characteristics, 
the theory of simple waves and the method 
of hodograph transformation are describ- 
ed. The Appendix to this chapter deals 
with differential equations for functions of 
more than two independent variables. An 
exhaustive treatment of one-dimensional flow 
problems covering several aspects is presented 
in Chapter III. Rarefaction and Compression 
waves, the formation of an envelope in a com- 
pression wave, shock discontinuities resulting 
from compressive motion are described. Shock ' 
wave theory is developed as an irreversible 
thermodynamical process caused by friction 
and heat conduction. Shock conditions are 
derived in several forms. Hugoniot function 
and Prandtl’s relation for shock transition in 
polytropic gases are obtained. A qualitative 
description of elementary interactions is 
included. Collision of two simple waves is 
treated on the basis of Riemann*s theory as 
well as by the more suitable method using 
finite differences. Chapman Jouguet reaction 
processes and hypothesis and Jouguet’s rule 
are considered in some detail. The chapter 
ends with an Appendix on wave propagation 
in elastic-plastic material. In Chapter IV the 
hodograph method of solving special isentro- 
pic irrotational steady two-dimensional flow 
problems is used. Explicit formula for Mach 
lines, angles and cross lines are derived. The 
analysis of oblique shocks is carried out with 
the help of the shock polars. The interaction 
between shock fronts and production of 
regular shock and Mach reflections, the inter- 
action of a shock and a simple wave are con- 
sidered. Linearized perturbation methods for 
determining the flow around profiles are ex- 
plained. Chapter V is devoted to a qualitative 
description of flow through nozzles and jets. 
In Chapter VI cylindrically symmetric steady 
flow against slender profiles, steady conical 
flow and non-steady flow with spherical sym- 
metry are discussed. 

The book is written in a clear and elegant 
style. It is profusely illustrated, The biblio- 
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graphy is extensive. There is a good subject 
index. The book is very " stimulating and 
deserves to be widely used and appreciated. 

T. Venkatarayudu. 

Fundamentals of Physical Science. By 

Konard B, Krauskopf. (McGraw Hill Book 

Company, Inco. New York), 1948. Pp. 676. 

The volume under review is a revised edition 
of the book which was first published in 1941. 
Many changes have been made in the present 
edition, namely, a complete rewriting of the 
chapter on atomic nucleus, addition of a 
section on the uncertainty principle, introduc- 
tion of Bronsted^s theory in the discussion of 
acids and bases and increased emphasis on air 
mass analysis in weather forcasting. A few 
sections of the first edition have been omitted 
or shortened because they did not contribute 
directly to the central theme of the book. 

The author states in the Preface that 
the book is primarily meant for College 
students who wish to have a general knowledge 
of the physical sciences rather than a detailed 
knowledge of any one science. The four 
sciences of astronomy, physics, chemistry and 
geology, have been condensed in the book 
which runs to 650 pages only. It is therefore 
not surprising to find that many fascinating 
topics had to be omitted in each one of them 
while many others had to be touched only 
lightly. In presenting the subject, emphasis is 
placed less on the specific accomplishments of 
science than on how these accomplishments 
are made possible. The diffrent sciences are 
not treated separately, as the author wants to 
emphasise the unity of physical science as a 
field of knowledge rather than to stress its 
arbitrary divisions. 

The book is divided into six parts, the 
division being based broadly on the different 
sciences 'dealt with in them. They are as 
follows :—(i) Astronomy and General Mecha- 
nics, (ii) General Physics and Early Chemis- 
try, (iii) Modern Physics, (iv) Chemistry, 
(v) Geology and (vi) Astronomy and Frontiers 
of Physical Science. 

Part I in which is treated the subject 
of astronomy with special reference to 
the solar system begins with a description 
of the efforts of early philosophers to gain an 
idea of the general structure of the Universe. 
This is followed by a detailed account of the 
accepted picture of the sun’s family and the 
origin of the solar system. Fundamental prob- 
lems connected with gravitational force and 
tnption which are intimately related to the 
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subject of astronomy are discussed in some 
detail and quite a few chapters have been 
entirely devoted for the same in Part I. These 
are followed by a chapter on energy which is 
included in Part II. The two succeeding 
chapters in Part II deal respectively with the 
three different states of matter, and the kinetic 
theory of gases. The progress of chemical 
knowledge during the 19th century is traced in 
the last five chapters in Part II. The third 
part is devoted entirely to cataloguing the 
many developments in physics which took 
place during the past fifty years, a topic which 
may be appropriately called modern physics. 
Many important branches -of modern physics, 
viz., x-ra3^s, radio-activity, radiation, quantum 
theory, spectroscopy and nuclear physics, are 
very briefiy referred to. In Part IV the author 
surveys a wide variety of chemical 
processes. The chemistry of carbon and 
silicon compounds and the colloidal state of 
matter have also been discussed in some detail. 
Part V is devoted to a discussion of the geologi- 
cal materials that are found on the earth and 
of the natural processes by which these 
materials are altered. The sixth and the last 
part is again devoted to the fascinating subject 
of astronomy. The universe "beyond the earth 
is described here with special reference to the 
stars and galaxies. 

The book is written in a simple style and is 
well illustrated. Mathematics has been very 
sparingly used. By 'stressing the methods of 
scientific reasoning rather than the results, the 
book attemtps to give to its readers a truer 
picture of the relationship of science to modern 
life and thought, better appreciation of the 
limitations as also the extraordinary power 
of the scientific method. Nevertheless, as the 
book covers a very wide field of knowledge, 
the reviewer feels that it may not be of much 
use to students undergoing a specific course 
in any one of the branches of physical science 
treated therein. It will, however, serve as a 
useful book for general reading. 

R. S. K. 

Outlines o£ Physical Chemistry. By Farring- 
ton Daniels. (John Wiley & Sons, Inc., New 
York; Chapman & Hall, London), 1948. 
Pp. viii + 713. $5-00. 

The teachers and the students of physical 
chemistry would receive with interest the 
publication of Professor Daniel’s work. It is 
a completely revised form of the Getman and 
Daniel’s older work which was regarded as one 
gf the standard text-books on the subject in 
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^ America for more than thirty years, its last 
edition having been published in 1943. 

In the preparation of the book under review 
the author has taken into consideration not 
only the immediate needs of the student- pre- 
paring for the examination, but his greater 
requirements also, namely laying a sound 
foundation of the subject which may enable 
him later to devote his mind to its more com- 
plex aspects with a thorough understanding, 
an ob j ect very much to the heart of the teacher 
and the researcher alike. 

In its twenty-one chapters, besides the usual 
subject-matter, the book deals with physical 
properties and molecular structure, heat work 
and heat capacity, phase diagram, quantum 
theory and atomic and nuclear structure- 
topics which give a sufficiently modern 
approach to a field wherein every new advance 
in the knowledge of physical and chemical 
sciences has left its indelible mark. 

A large number of problems at the end of 
each chapter would undoubtedly provide the 
reader an insight into the laws governing 
, molecular processes which have their impor- 
tance not only in the field of pure and applied 
chemistry but also in apparently diverse fields 
such as engineering and biology. 

A number of mathematical derivations 
which the author thinks could be ‘ taken for 
granted ^ by the ‘hurried student \ have been 
relegated to the appendix. At least some of 
these in the writer’s view could have been 
incorporated in the text. Such are the evalu- 
ation of the constants in van der Waal’s 
equation, calculation of distances between the 
planes in a crystal, the Carnot cycle, the rate 
equation, specific diffusion rate and the Bohr 
equation for the energy of an electron in an 
elliptical orbit. 

Reference should be made to the careful 
selection of various diagrams and reproduc- 
tions from photographs. These are always 
much to the point and references to them in the 
text have been made in bold types. This is a 
helpful feature which it should be always 
advisable to follow. The more uncommon and 
interesting among them are, atomic and mole- 
cular models giving correct interatomic dis- 
tances and angles (this figure could have been 
made twice the size, with advantage) , Hougen 
and Watson’s chart for the calculation of 
pressure, volume and temperature of a gas at 
high pressure values, space models of several 
three component systems, Maxwell distri- 
bution of velocities of nitrogen pentoxide 
molecules showing the percentage of activated 


molecules at different temperatures, repres 
tation of relation between activation energ; 
forward and reverse reactions and the hea 
reaction, chart for specific reaction rates 
different temperatures for different activa- 
energies and differential (' chromotographi 
adsorption and elution of rare earths. 

The ^ Outline^ thus provides from e\ 
point of view a desirable text-book whic 
eminently suited for adoption by our Unive 
ties. 

B. K. Vaidy 

Technique of Organic Chemistry. Vo! 

(Interscience Publishers, New York), 1 

Pp. 219. $5-00. 

This is the second volume of the very v 
able series on the Technique of Org; 
Chemistry, edited by Dr- Arnold Weissbe 
of the Eastman Kodak Research Laborato; 
The first volume which was in two parts c 
with the Physical Methods of Organic Che: 
try, and the present volume comprises' chaj 
on Catalytic Reactions by V. I. Komarew; 
and C. H. Riesz, Photochemical Reactior 
W. Albert Noyes, Jr. and V. Boekelheide, 
Electrolytic Reactions by Sherlock Swann 
The theoretical background^ procedure 
apparatus employed in carrying out th€ 
actions, their scope and limitations, a gei 
bibliography and numerous reference 
specific topics are included in each cha 
The book is a link between the organic ch( 
and the chemical engineer, and will pro 
be of the utmost assistance to resc 
workers in both these fields who are conc< 
with catalytic, photochemical and electn 
reactions and processes. 

The chapter on catalysis contains u 
practical details for the preparation of cats 
of different types (Raney nickel,, copper 1 
mite and vanadium pentoxide being nc 
omissions), and an excellent account 0 : 
procedure and laboratory apparatus for 
ous catalytic reactions by batch and cor 
ous methods and at pressures ranging 
sub-atmospheric to several hundred 
spheres. High pressure technique is t] 
with a wealth of detail which will be ir 
able to the organic chemist who desii 
investigate high pressure reactions in ge 
The emphasis throughout is on apparatr 
technique, and there are few referen* 
individual substances prepared by ca‘ 
reactions. 

The chapters on photochemical and elec 
tic reactions follow a somewhat differen 
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The treatment of technique and apparatus is 
less detailed, and more attention is devoted to 
the chemistry of the reactions. The types of 
photochemical reactions are classified and 
preparatory details are given for several 
compounds (e.g., benzopinaconol, p-bromo- 
benzyl bromide, di-n-propyl sulphide). The 
technically important photochemical re- 
arrangement of ergosterol to calciferol 
receives, however, only very brief considera- 
tion. Chain reactions influenced by light such 
as photochlorination are described with 
citations of many examples, and the utility of 
photochemistry in organic synthesis is fully 
demonstrated. The chapter on electrolytic 
reactions covers the ground very thoroughly, 
and numerous examples of reactions of synthe- 
tic value are quoted. The advantages of 
electrochemical synthesis are set out and 
should serve as a stimulus for the wider use 
of electrochemical methods for the preparation 
of organic compounds as part of the programme 
of practical work in an Honours course in 
chemistry. 

The indexing is unsatisfactory. Thus hydro- 
genation and reduction are not mentioned, 
although examples are given in connection 
with the preparation of catalysts. 

K. V. 

The Manufacture of Iron and Steel. By 

G. Reginald Bashforth, F.I.M. (Chapman 

Hall), 1948. Pp. viii+228. Price 2l5h. 

The author has neatly covered in fair detail 
practically all the aspects of Iron^production. 
The volume under review should therefore 
prove extremely useful to Metallurgy students. 
A typical feature of the book is the latest 
reference appended throughout the pages in 
support of the voluminous data condensed in 
the text. 

The contents are neatly laid out and well 
balanced. Reference to Bihar and C. P. 
Haematites iron ore belts has not been made in 
relation to Indians iron ore deposits although 
Mysore Magnetites deposits have been refer- 
red to. It may be pointed out the Bihar and 
Bengal iron ores of India form one of the 
richest iron ore deposits of the world. Further 
chapters deal effectively with the technical 
processes involved in Iron and Ferro-alloy’s 
production. 

The language of the book is precise and the 
information contained should prove useful 
both to the students as well as to a large 
measure to industrialists for reference study. 
The technical details of the processes involved 
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are quite comprehensive. The pages on 
electric reduction of pig iron, however, lack 
adequate reference to the Swedish processes 
and their results. This may be ascribed to 
lack of space. 

The book is a very useful addition to the 
metallurgical texts on Iron Production. 

B. R. Nijhawan. 

Chromosome Numbers of Northern Plant 
Species. By Askell Love and Doris Love. 
(University Institute of Applied Sciences, 
Department of Agriculture, Reports, Series 
B, No. 3, Reykjavik), 1948. 

The impact of other botanical sciences on 
plant systematics has been felt gradually since 
the beginning of this century. Plant geography 
has been one of these which has been of much 
help to taxonomy. The rapid development of 
genetics and cytology has thrown considerable 
light on speciation in plants and animals and 
the aid of these allied sciences appears to be 
very necessary if real differences between 
species have to be correctly established by 
taxonomists. The future taxonomist will, there- 
fore, largely depend on results of cytogenetic 
investigations in th'e creation of new species 
or the delimitation of existing species. Infor- 
mation so far obtained by cytogenetic investi- 
gations on the interrelationship of species has 
been of considerable importance and it points 
to the future possibilities of gaining more 
information. There is thus both a scope and a 
necessity for undertaking work on the study of 
the interrelationship of taxonomic species 
from a cytogenetic angle. In this regard the 
publications of lists of chromosome numbers 
of plants has to some extent been of help to 
systematists among others. 

The book under review lists the chromosome 
numbers of the plants cf the Scandinavian 
countries and includes the higher flowering 
plants, gymnosperms and the pteridophytes. 
In a previous publication by the same authors 
the chromosome numbers of the flora of the 
four Scandinavian countries, viz., Denmark, 
Finland, Norway and Sweeden were recorded 
but in the present publication the previous 
information has been amplified by the inclu- 
sion of the flora of the Faeroes and Iceland. 
As the authors point out, “ the present list is 
not only a list of chromosome numbers of the 
species met with in the area but is also a com- 
plete list of the floras of the six Northern 
countries”. Thus the publication is of use to 
geneticists, cytologists and taxonomists. ^ 

On page 11 is given an interesting table 
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which furnishes information on the total 
number of species present in the six northern 
countries and the percentage of these cytologi- 
cally determined. It is observed that a very 
high percentage Varying'from over 50 to 90 per 
cent, of the species of pteridophytes, gymno- 
sperms and angiosperms have been cytologi- 
cally studied. Another interesting informa- 
tion given is that more than fifty per cent, of 
•the angiosperms of these areas are polyploids. 

It would be of considerable help if similar 
lists of chromosome numbers of the flora of 
other geographical regions of the world, which 
would include the known floras of the area, 
are, published. 

The publication is most appropriately dedi- 
cated. to . Tischler who was the first to publish 
a list of chromosome numbers of plants. A 
key to the use of the publication, an index to 
-synonyms, a bibliography and an index to 
genera are useful additions furnished. 

L. S. S. Kumar. 

Dictionary of Genetics. Compiled by R. L. 
Knight. Vol. 2 of Lotsaya— A Biological 
Miscellany. (The Chronica Botanica Com- 
pany, U.S.A, ; Macmillan & Co., Ltd., Cal- 
cutta), 1948. Pp. ix-hl83. Price $4*50. 

Under the editorship of Dr. Frans Verdoorn, 
the second volume of the series Lotsaya— Bio- 
logical Miscellany has been issued. This 
volume is a Dictionary of Genetics prepared 
by Dr. Knight, Cotton Geneticist, Sudan. 

The Dictionary is a comprehensive one, for, 
terms used in allied subjects, cytology, animal 
breeding and evolution, have been included. 
There has been no narrow adherence to these 
subjects alone, and terms used in animal 
embryology, and cytologically important 
chemical terms are included, making a total of 
about 3,000 entries. This is followed by brief 
appendices dealing with the" ' formulae of bio- 
metry important in genetics and plant breed- 
ing with six relevant tables. 

There is a need for a dictionary of this type 
and in the Preface, the present confusionin 
terminology is pointed out. This book can be 
claimed to be a pioneer in this field, for gene- 
rally the lists compiled by other geneticists have 
been brief appendices to a text. Dr. Knight has 
made good use of their compilation. For some 
of the important terms the definition is given 
and its author’s name cited. 

This Dictionary is not one which gives an 
explanation "of new terms to a beginner, but 
one which tries to define the meanings with 


a view to greater precision in their use. A 
criticism of the definitions is difficult, as the 
terms are closely bound up with concepts and 
interpretations in this controversial subject. 
As an example the following may be pointed 
out. Strepsitene is termed a misnomer, ac- 
cording to Dr. Darlington, while chromo- 
nemata is defined as by Nebel, and Darlington^s 
view is not presented. No simple solution is 
offered to the difficulty pointed out in the 
Preface that new words are being coined by 
research workers for which often the old ones 
will do, or which could be better constructed 
and defined. The remedy presumably is for 
the biologists to bestow greater care on the 
current usage. For this purpose, this Diction- 
ary is a help and the author has done a service 
to geneticists. 

C. G. 

Biological Reactions caused by Electric 
Currents and by X-Rays. J. Th. Bander 
Werff, M.D., D.Sc. (Published by Elsevier 
Publishing Company, Inc., New York, 
Amsterdam, London and Brussels), 1948. 
Pp. xii-i-230. Price ZOsh. 

Biology is a science much younger than 
physics ; therefore mathematico-theoretical 
developments in it have been until recently 
entirely lacking. During the last decade or 
two, considerable progress has been made 
towards the logical understanding of many 
observations which were known but ill under- 
stood. Using mathematical analysis and 
methods borrowed from mathematical physics, 
the science of mathematical biophysics plays 
the same role with respect to experimental 
biology and medicine as mathematical physics 
does with respect to experimental physics. 

Such a book as the above is therefore welcome. 
It contains a theoretical study of the pheno- 
mena of excitation in the nerve by different 
electric currents and of the biological reactions 
in tissues caused by x-rays, both based upon 
a common principle. It is assumed that these 
cause changes in assimilation and dissimi- 
lation processes of metabolism, as a result of 
some disturbances. However, little further 
advance is to be expected unless more is 
known of these metabolic processes of life. 

The theory described above has been useful 
in indicating the possibilities and limitations of 
x-ray therapy. Its most important result has 
been to unite the two fields in which, so many 
investigators have spent their energy for so 
many years. 
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The Science of Animal Life. By a. M. 

Winchester. (Van Nosti'and Co., New York; 

Macmillan & Co., London), 1948. Pp. xii-h 

437. Price $4-50. 

There is a general feeling among students 
thatfar too many technical terms abound in a 
study of biological sciences, a part of which at 
least one has to remember in pursuing a course 
in them. In order that the beginner may not 
be spirited away from a study of zoology, 
Winchester, in the book before us, has tried to 
avoid as far as possible the use of technical 
terms explaining, however, their meaning fully 
wherever they have been employed inevi- 
tably. Further, in order to evoke the maxi- 
mum amount of interest in the student, he has 
portrayed the subject in an interesting 
manner. 

There are 31 chapters including inverteb- 
rates, chordates, and general principles like 
genetics and embz*yology, and the' book con- 
cludes with a glossary and an index. About 
half the book is devoted for the consideration 
of the invertebrates while the other half deals 
with chordates and general principles. 

While perusing the book, it is noticed that in 
fig. 21-3 (P- 238) the olfactory and optic 
regions are labelled ' nasal foramen * and 
‘ optic foramen ' respectively ; these terms are 
inappropriate. Again, in the description of 
the frog's brain, it is not stated to which part 
of the original segmentation the diencephalon 
belongs. The figure of the alimentary system 
(p. 249) gives a wrong idea with regard to the 
hepatic duct which is shown independently of 
the pancreas. 

Under aquatic vertebrates, the cyclostomes, 
elasmobranchs and other fishes are treated. 
The derivation of the term ‘ teleos ' is mis- 
leading. It not only means * perfect ’ but also 
'end' ; in deaning ‘ teleostomi it may not be 
justifiable to describe them as ‘ perfect 
mouthed ’ fishes as the author has done, but as 
fishes having mouth at one end. 'Undoubtedly 
the term ' teleostei' would mean fishes which 
are completely bony. Similarly, in the glos- 
sary, the term ‘ telolecithal ' (p. 427) is ex- 
plained as an egg showing uneven yolk distri- 
bution 1 Under reptilia, the figure (25-6, 
p. 284) representing the development of an 
embryo of a reptile or a bird, definitely con- 
veys a wrong idea to the student ; the allantois 
is drawn as a double-walled bag completely 
enclosing the embryo. 

In describing the snakes, the author has 
indulged in not a little folklore and on page 
296, it is most amusing to read ‘ Unfortunately 


the majority of the people hold them in 
superstitious reverence and they do not kill 
them fer fear that they may be the reincar- 
nation of their late grandmother or other 
relatives'. 

In the chapter on mammals, the fig. 27-1 
(p. 325) is drawn to show the developing 
embryo of a mammal. In this it has failed, 
for the figure is not of a generalised type and 
further, the legend reads, that " the allantois 
has been replaced by the placenta " which is 
not at all correct. 

There are a few printer's devils : * righ ' for 
‘high' (p. 262), ‘Lepisosteus ' for ‘Lepid- 
osteus ' (p. 274) and ‘ an an exception for 

‘ an exception ' (p. 326). 

For a serious student of zoology, the book 
provides little food for thought, while it may 
satisfy the raqtuirements of a beginner for 
whom the figures have been drawn, sacrificing 
the details. One must congratulate the author 
on the excellent photographs enlivening the 
book. L. S. R. 

Storing and Drying Grain— FAO Agricultural 

Studies No. 6. 

Studies of methods used in Canada, the 
United States and the United Kingdom in 
drying grain before storage, have been released 
by the Food and Agricultural Organisation as a 
stimulus to the spread of information on pro- 
tection of stored grain from insect and fungal 
attack. Great stress has been laid on the 
proper conditioning and storage of grain as the 
most important factors in preventing losses 
due to insects and fungi, at an international 
meeting on infestation of food stuffs held in 
London in 1947 where the loss was estimated 
at 33 million tons enough food to keep 150 
million people alive for a year. 

The methods used in these three highly 
industrialised countries, while far from ideal 
to all the countries, will, doubtless, be 
and interest to the other parts of the world".’"'"^ 

Canada is very favourably placed in the 
matter of storing and handling grain because 
of the low temperature prevailing there 
throughout most of the year. The United 
States of America enjoys higher average 
temperatures and the humidity is also higher 
in many sections. Grain therefore faces 
greater danger from infestation and loss there 
than in Canada ; the moisture content of the 
grain must necessarily be lower for safe 
storage ; the diversity of. the crops grown in 
U.S.A. also makes the problem more difficult. 

The United Kingdom is faced with the two- 



Reviews 


141 


; No. 4 1 

April 1949 j 

fold problem of handling and storing imported 
as well as home-produced grain. 

In Canada and U.S.A. the extent to which 
Science is applied to the handling of cereal 
crops in the field, is most unusual to other 
parts of the world. The extensive use of the 
combine harvester in these two countries, 
while effecting great savings in labour, has 
created new storage problems, since, harvest- 
ing by combine, ordinarily leaves no time for 
the grain to dry out between cutting and 
threshing ; also the cutting of the green weeds 
with the grain, frequently results in the 
transfer of moisture from immature weed 
seeds to the drier grain kernels. The United 
Kingdom into which the combine harvester is 
now being rapidly introduced, has now to meet 
the increased demand for new methods and 
machines to cope with the new problems of 
grain storage. 

The existing methods of handling, drying and 
storing grain described in the studies released 
by the FAO of the United Nations, are many 
and varied. Strict regulations concerning 
grain drying in the matter of the moisture 
content of different grain to be stored and 
maximum temperature of the hot air in drying 
grain artificially which are laid down and 


enforced are described. Results of experi- 
ments on the factors such as— effects of drying 
conditions on grain temperature and quality 
and the factor of different initial moistures— 
and minimum time required for safe drying 
under desirable and effective temperature are 
given in detail. The important part played by 
proper ventilation in safe storage in different 
kinds of bins is pointed out clearly and natural 
ventilation as well as that obtained by means 
of forced air are also dealt with. Useful 
information on Farm grain driers— Commercial 
grain driers— and grain dicing in elevators— is 
provided. The national grain Silos in the 
United Kingdom established during the war as 
a contribution towards solving the problem of 
grain drying and bulk storage arising from the 
introduction of the combine harvester and the 
great expansion of wheat acerage, are pointed 
out as a great feature of the country, serving 
a useful purpose in setting high standards of 
drying and handling and in dealing with the 
wettest part of the crop in each year, since, 
without their being in operation, most of the 
grain handled by the ordinary and general 
silos in the country, would have been probably 
spoiled. 

B. K. M. 
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Fishery Research* 

Fishery Research is the investigation 
of problems connected with the pro- 
duction and prop r utilization of. the fish 
and other wealth from the waters. The 
first care of Fishery Research is that the 
areas concerned shall be fished right up to 
their fishable limit, hut without harming 
the stock for" future years. The investiga- 
tions are therefore to be directed towards 
finding out not only the total productivity 
of the areas but also the correct type of 
fishing gear and the rate and frequency of 
fishing, as well as the detail's regarding 
the ecology, life-histories and the economic 
value of the different species of fish them- 
selves. Such investigations provide the 
basis to evolve stocking policies and re- 
gulations for proper fishery management. 
The other part of Fishery Research aims at 


* Abstract of a Radio Talk, A.I.R., March 
1949, by Mr. K. Chidambaram, M.A., F.Z.S., 
Assistant Director of Fisheries, Madras, 


finding out suitable methods to preserve, 
cure, transport and store the fish and 
fishery products to ensure the best possible 
quality. 

These investigations require the establish- 
ment of well-equipped and well-staffed 
biological and technological laboratories and 
seagoing research vessels. Large sums of 
money are being spent in this direction in 
all the advanced countries of the world. 
Japan, for instance, had more than 120 
fishery research stations before the war; 
Russia has fifteen large fishery research 
vessels to-day; and the United States of 
America have added just last year a 525 
ton vessel fitted with all the latest equip- 
ment, to their large research fleet. 

In Indian seas, fishing is done only in the 
inshore regions which form a fraction 
of the 74 million acres of the continental 
shelf. Trawling experiments conducted 
off the coasts of Bombay, Bengal, Madras 
and Ceylon indicate greater possibilities 
for fishing the richer beds, but more 
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systematic research has to be carried out to 
gain, a clearer knowledge of the fishing 
grounds by marine surveying, charting 
liydrobiological studies. The Madras 
government established the first Fisheries 
Department in India forty years ago and 
was ^ later followed by several other 
Provinces and States and while some 
amount of work has been done by these 
Departments with limited personnel and 
finances, the Indian Fisheries are still in 
their infancy. Only recently, the Govern- 
ment of India have started biological 
research stations at Madras (Marine) and 
Calcutta (Inland) and have planned the 
establishment of a technological station at 
Bombay. It is desired that the latter would 
commence working soon. With effective 
co-ordination of fishery investigations and 
belter appreciation and encouragement of 
fishery research among the various Pro- 
vinces, States and the Centre, one can 
definitely anticipate an increased production 
and a proper utilization of the much 
needed nutritive food from the Indian 
waters. 

U.N. Conference on Resources 

Utilisation 

The United Nations Scientific Conference 
on Conservation and Utilisation of 
Resources, it is understood, will be sci- 
entific and not policy-making. The con- 
servation and wise use of natural resources 
are problems of immediate concern to all 
nations. For the countries ravaged by 
war, these problems are very urgent as they 
must use the advanced techniques which 
will most rapidly bring their farm lands 
and factories to full productivity. For the 
highly industrial countries which are experi- 
encing temporary shortages of some of 
their basic resources such as oil, coal and 
steel, there is good cause for concern over 
the rapidity with which they are consuming 
their stocks of irreplaceable materials. For 
India, the greatest interest lies in the 
utilisation of modern methods which will 
enable her to make sustained use of 
resources as yet untapped and to build up 
more productive and diversified economies. 

Preventable and costly waste both of 
renewable and non-renewable resources is a 
world-wide phenomena. No country, how- 
ever favoured, has yet succeeded in 
exploiting to the full the possibilities 
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which the scientific utilisation of resources 
offers for a rapid advance in the standard 
of life. For such an advance the requisite 
methods and techniques are at hand or in 
a process of development. For some re- 
sources such as soils and forest, proven 
methods of conservation are available by 
which the bases of life can be restored, 
improved and preserved. For other types 
of resources such as metals, fuels and 
energy, new techniques have become 
available which promote rapid industrial 
development and enable the more effective 
use of scarce materials and thus help to 
increase the general well-being of the 
people. The range of new technological 
discoveries and their practical application 
is very wide. It ranges from the processing 
of low grade minerals to the development 
of insecticides that result in greater pro- 
duction of grains, cattle or cotton; from the 
utilisation of wood wastes to the winning 
of oil from wells; from finding minerals 
by new geophysical devices to techniques 
of preventing soil erosion, from producing 
rain from clouds to the creation of new 
animal and plant hybrids. The develop- 
ment of these advances in technique and 
administration is the work of many experts 
of the various nations throughout the 
world. No country has a monopoly of the 
best methods. Every part of the world 
has contributions to make and significant 
experience from which those are res- 
ponsible have much to learn. The 
store of scientific and practical knowledge 
is one of the world's great resources. In 
this the world becomes a family. The 
fullest mobilisation of this knowledge is 
essential to equip the nations of the world 
for the task of raising and maintaining the 
living standards of their people. The 
United Nations Scientific Conference on the 
Conservation and Utilisation of Resources, 
it is hoped, is a step towards that mobilisa- 
tion. 

The Indian Delegation, it is hoped, will 
bring back to India from the Conference 
much- useful scientific knowledge which 
will enable India to make use of the most 
modern scientific techniques in the various 
fields of industry and agriculture and will 
thus help to build up more productive econo- 
mies which will raise the standard of living 
of the masses. 
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Recent Aadvnces in the Chemistry and 

Technology of Fats 

In his Presidential Address before fhe 
Physical Sciences Section of the Ceylon 
Association of Science on Recent Advances in 
the Chemistry and Technology of Fats ”, 
Dr. Child has briefly surveyed the methods of 
analysis and structure of fats based upon the 
publications of Baily (Industrial Oil and Fat 
Products) and of Hilditch (Chemical Constitu- 
tion of Natural Fats). 

Plutonium 

For the first time Britain has produced 
plutonium the fissile element whic can be 
used for the creation of atomic power. This 
is one of the most important steps forward in 
Britain’s atomic energy programme. 

The plutonium was made at the Ministry of 
Supply’s Atomic Energy Research Estab» 
lishment at Harwell. It was extracted from 
a uranium slug which had been treated for 
several months in Gleep, the low power atomic 
pile. Because of the low power at which Gleep 
operates, the amount of plutonium is small, 
but it is sufficient for investigating the 
chemical and chemical engineering problems 
which will be met in the large-scale handling 
of plutonium. 

Plutonium, which can only be produced in 
quantity in an atomic pile, does not exist 
naturally. It was first produced in quantity in 
1942 in America and being fissile can be made 
to break up and give out great energy. 

When the slug was unloaded from Gleep 
it was stored for sometime to ensure that the 
intense radio-activity decayed so that the 
experimental work could safely begin. When 
a uranium slug is taken out of a pile it con- 
tains, in addition to plutonium, some unused 
uranium and some highly radio-active 
products. 

The separation of plutonium and unused 
uranium from the fission products is a difficult 
and complicated operation owing to the 
presence of many different radio-active ele- 
ments. The final product is in the form of a 
solution of a plutonium salt. 

Professorship of Eastern Religions at 
Oxford 

Oxford University has been offered £42,000 
(Rs. 5,60,000) to endow a Professorship of 
Eastern Religions and Ethics. 

A Professorship in this subject has been 
established for some years on an experimental 


basis. Now, by the generosity of its founders, 
Mr. and Mrs. Spalding of Oxford, it can be 
placed on a permanent footing. It will also 
be possible to provide a travelling fund for the 
use of the professor who holds the post. 

The founders make only one condition. It 
is that a permanent interest shall be built 
up in the University in the great religions and 
ethical systems of the East, whether expressed 
in philosophic, poetic, devotional or other 
literature. Its influence on art, history, social 
life and national structure is also to be studied. 
The aim is to bring together the world’s great 
religions in closer understanding, harmony 
and friendship. 

Its purpose will also be to promote co- 
operation with other universities, bodies and 
persons in the East and West pursuing like 
ends. It is considered that this is likely to 
be furthered by establishing a permanent 
professorship at Oxford. The post would 
normally be held by persons of Asian descent. 

Anti-Rust Research 

British scientists have just announced an 
important development in their experiments 
on the prevention of rust in metals. The 
discovery has been’ made at the Department 
of Scientific and Industrial Research. 

During the war a solution of sodium ben-- 
zoate was used for ensuring that water 
in car radiotors did not freeze in cold 
weather. It was also found that when 
added in small proportions to glycerine the 
mixture so obtained prevented corrosion of 
metal parts in the engine’s cooling system. 

It was then applied as an experiment to 
wrapping materials. Steel specimens so 
enveloped remained untarnished even when 
the wrapping was soaked with moisture. 

Now a most promising development in these 
experiments has been disclosed. Sodium 
benzoate has been added to rubber latex and 
the resulting solution used for spraying bulky 
metal articles. These tests proved very 
satisfactory ' in giving complete protection 
from corrosion. Another advantage was that 
the spray formed a coating which could easily 
be stripped off when no longer required. 

The new liquid preservative will be in- 
valuable for protecting machined metal 
surfaces against rust during transport or when 
in storage. 

Colorado School o£ Mines Scholarship 

The Government of India have received 
information regarding the award of a scholar- 
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ship by the Colorado School of Mines, Golden? 
Colorado, U. S. A., to enable an Indian student 
to pursue studies in any of the following 
subjects: Mining, Metallurgy, Geology, Pet- 
roleum production and Petroleum refining, 
production and utilization of cements, refract- 
ories, clays and other non-metallic minerals. 
The scholarship is awarded annually beginn- 
ing with the academic year 1949-50. 

The scholarship which is renewable upto a 
maximum period of four years is of the value 
of $ 425/- to $ 475/- per annum which covers 
all tuition fees. It makes no provision for liv- 
ing or other personal expenses. 

Candidates must be hono fide residents of 
India and must possess a good degree in sci- 
ence or engineering from any of the recognised 
universities in India. 

Intending candidates must submit their 
applications in the prescribed form through 
their respective universities so as to reach the 
Ministry of Education, Administration, I 
North Block, Central Secretariat, New Delhi, 
by the 30th April, 1949. 

Howard Medal — 1948 

Shri. K. N. Tandon, M.Sc., Research Assist- 
tant in the Wood Technology Branch of the 
Forest Research Institute, Dehra Dun, has 
been awarded the Howard Medal for 1948 
at the annual convocation of the Forest 
Research Institute and Colleges, presided 
over by the Hon^ble Pandit Jawharlal Nehru, 
Prime Minister of India. This award has 
been made to Shri. K. N. Tandon in recognition 
of his meritorious and original piece of 
research work on *‘The Study of the relation 
between height and diameter growth in some 
Indian forest trees 

Indian Chemical Society 

The Secretary of the Indian Chemical Socie- 
ty is glad to announce that the Government 
of West Bengal has made a contribution of a 
sum of Rupees five thousand towards the 
preparation of the History of Chemistry in 
Ancient and Mediaeval India (incorporat- 
ing Sir P. C. Ray’s History of Hindu Chemistry; 
undertaken by the Society. The Society has 
also approached the Government of India for 
a generous contribution for the same purpose. 


Zoological Society of Beng^^ 

The Third Annual General 1^^’' 
Zoological Society of Bengal 
Sunday, the 27th March 1949, 
tary’s report for 1948-49 arxd 
accounts for 1948 ware adopted - 
dential address Prof. H. K. 
brief survey of zoological res^^ 
different parts of India and dwelt 
of extensive and intensive reseat 
branches of Zoology from the ria 
point. He further laid special str es 
tion of a National Biological Lah )0 
sored by the Govt, of India. Also 
to the authorities of the Indian 
the Cultivation of Science, C 
inclusion of research in biologica 
one among its manifold activities 
ing importance. The following: C 
were elected for 1949-50: 

H. K. Mookerjee, D.Sc. Vice-P*'^ 
M. O. T. Iyengar, D.Sc., and IVti 
M.Sc. Treasurer: Dr. M. M- 
D.Sc. Hony. Secretary: Mr. G. IC. < 
M.Sc. Hon. Asst Secretary: Mr. A 
Members, 1. Dr. S. P. Ray Clxai 
2. Dr. B. S. Chauhan, Ph.D., I 
B. K. Mitra, M.Sc.. F.Z.S. 4. Mr. 
M.Sc. 5. Dr. N. G. Basu, M.Sc., IV 

ERRATA 

Vol. XVIII, No. 1, Jan. 1949, p 
References: 

(i) For “3. Kalekar, H. M. . . . . . 

read ^‘3. Kalekar, H. M 

(ii) For ‘‘8. Dounce, A. L., Pt 
Beyer, G. T., Meier, R., and. 

Ibid 

read “8. Dounce, A. L., B 
Beyer, G. T., Meier, R., and 
Journ. Biol. Chem 

Vol. XVIII, No. 2, Feb. 1949, p. 

“ Berek’s Compensator”; , 

Instead of log 14-55 and log 24 
the values of log f(14-55°) and 1 
should be calculated from 
log f(i) = log {sin-i (1 + -2040 sin^i 
i being 14-55° and 25 -95°. 

Vol. XVIII, No. 3, Marc lx 
column 2, line 15. 

Note entitled ^‘P-cymene 
for O-derivative read m~derivat’: 
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INDO-PACIFIC FISHERIES COUNCIL 


work of the International Council 
for the Exploration of the Sea establish- 
ed at Copenhagen, Denmark, in 1899, for star- 
ting and co-ordinating detailed programmes 
of research and investigations on multifa- 
rious hydrological and biological problems 
in the waters of the Arctic Ocean and the 
North and Baltic Seas by nations interested 
in the fisheries of this vast area, not only 
proved the value of such international co- 
operative work, but also evolved the pat- 
tern for carrying out such developmental 
projects on a regional basis not circumscrib- 
ed by artificial national boundaries. The 
Fisheries Committee of the F.A.O. in its first 
two sessions at Quebec and Copenhagen in 
1945 and 1946 considered in detail the ques- 
tions connected with the development of the 


fishery resources of under -developed areas, 
such as, South East Asia, Southern Pacific, 
etc. Definite plans for starting Regional 
Fisheries Councils for such areas were for- 
mulated in the meeting of the U.N.R.R.A* 
workers in Australia in 1946 and in the Fi- 
sheries Meeting held at Singapore in Janu- 
ary 1947 under the aegis of the Special Com- 
missioner for South East Asia. As a resultj 
an Agreement was drawn up by the Govern- 
ments of Burma, China, France, India, the 
Netherlands, the Philippines, the United 
Kingdom and the United States of America 
in a meeting convened by F.A.O. at Baguio 
in Philippines in February 1948 for the es- 
tablishment of an Indo-Pacific Fisheries 
Council, which would co-ordinate and plan 
programmes for the development and proper 
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utilization of the aquatic resources of the 
Indo-Pacific area. In accordance with the 
terms of the Agreement, the Indo-Pacihc 
Fisheries Council came into existence in No- 
vember 1948, when information regarding 
ratification of the Agreement by five of 
the member nations was received by the 
Director-General of the F.A.O. Since then 
the Agreement has been accepted by seven 
more Governments. 

The first session of this Council was inau- 
gurated by the Hon’ble Mr. Norris E. Dodd, 
Director-General of the F.A.O., at Singa- 
pore, on the 24th of March 1949, and the 
session continued till 31st of March. In 
this inaugural session the main work of the 
Council consisted in establishing the basis 
of a programme of international collabora- 
tion in connection with research and explo- 
ration of the aquatic resources of this vast 
area. The session was attended by delegates 
of 9 member countries, viz,, Australia, Cey- 
lon, China, French Indo-China, India, the 
Netherlands, the Philippines, the United 
Kingdom and the United States of America, 
while official observers on behalf of Korea, 
UNESCO, SCAP and Southern Pacific Com- 
mission also attended the meetings. 

Active work in connection with the orga- 
nization of the Council had been carried on' 
since the Fisheries Meeting in Singapore in 
January 1947; information and views had 
been exchanged between various countries; 
some data had been collected; papers pre- 
pared; and a number of informal meetings 
held. All this work had built up an under- 
standing of the ways in which international 
collaboration would be useful and where it 
would be possible. All the same, the delegates 
came with open* minds and often with very 
varying ideas. Although the Baguio Agree- 
ment had provided the main lines of the 
plan of organization for the Council, it was 
found necessary to discuss this plan in great 
detail, and to lay down the Rules of Proce- 
dure for the Council.* This work, which was 
completed at the inaugural meeting, may be 
regarded as one of the principal results of the 
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meeting. It is j^iroposed to hold regularly 
an annual meeting of the Council at a place 
to be decided oia by the Council, but spe- 
cial meetings to T^e called either at the di- 
rection of the Coxincil, or of the Executive 
Committee with tlie approval of a majority 
of the member governments or at the re- 
quest of a majoari-ty of the member govern- 
ment themselves ^^e also provided under the 
Rules. In between the annual sessions, the 
work of the Couraoil will be carried on by an 
Executive Committee consisting of a Chair- 
man, a Vice-Ch£Li 3 :*nian, and the Secretary. 
The Secretary is thie F.A.O. Regional Repre- 
sentative for Fisti^ries in the Far East, and 
the necessary tirt 3 .iice and secretariat assis- 
tance is being- provided by the F.A.O. For 
carrying out tho technical work of the 
Council, two T^ohnical Committees with 
well-defined terms of reference relating to 
specific problems in Biology and Hydrology 
on the one hand and Technology of the craft 
and gear, efficient; distribution of catches 
and the economios of the industry on the 
other have been s^t up. These Committees 
met a number of times and drew up a num- 
ber of realistic px-ogrammes of work. This 
will be clear from the terms of reference of 
the two Committees as outlined below:: — 

1. The Committee on Hydrology and 
Biology will deal with specific problems 
of the develox>rxient and proper utiliza- 
tion of the fishery resources and inter 
. alia will be concerned with (1) the 
aquatic biosphere, and the physical and 
chemical pherxomena concerned with the 
proper understanding thereof; (2) iden- 
tification and description of the natural 
units of the stocks of aquatic organisms; 
(3) migratory, feeding and reproductive 
habits; (4) rates and causes of recruit- 
ment, growth SL33.d mortality; (5) the mea- 
surement and analysis of population levels 
and their fluctuations and the effect of 
fishing operations thereon and (6) in- 
creasing fish-cnltural production through 
the development and application of bio- 
logical technioLUios. 


Indo-Paciftc Fts/uries Cotmctl 



Indo’Pacific Fisheries Council 


147 


no. 5 1 

May 1949 J 

2. The Committee on Technology will deal 
with specific problems on the develop- 
ment and proper utilization of the fishe- 
ries with special reference to (1) the cap- 
ture, preservation, processing, distribu- 
tion, marketing, and consumption of 
fish and fishery products; (2) fish-pond 
engineering and management; (3) statis- 
tics; (4) equipment, facilities and tech- 
niques; and (5) economic factors such 
as financing and manpower. 

These Committees will prepare detailed 
reports on the national programmes now be- 
ing followed by various member countries 
in their respective areas, and suggest for 
the consideration of the Council at its next 
session, parts of such programmes as could 
best' be carried out by various member na- 
tions with a view to conserving resources 
and achieving results at the earliest possible 
date. 

During the plenary sessions of the Coun- 
cil, 15 technical papers dealing with such 
varied subjects as hydrology, biology, habits 
and food of fishes, fish culture, refrigeration, 
processing of fish, preparation of oils and 
bye-products, assessment of stocks and eco- - 
nomics of the industry were read and dis- 
cussed. A symposium on Pelagic Fisheries, 
to which a number of papers were contribu- 
.ted by the delegations from India, United 
States of America, Netherlands and Austra- 
lia was held in three after-dinner meetings. 


Special excursions were arranged for the 
delegates to study types of fishing 
methods and fish-culture practices in the 
Singapore area. A film on methods of Hy- 
drological Research with a commentary by 
Dr. H. Thompson of Australia was shown, and 
specimens of the important food fishes of 
Malaya with photographs of the fish and the 
fishing methods were exhibited. 

The Executive Committee during the first 
year will have as its members: — 

Dr. Baini Prashad (India) — Chairman. 
Dr. J. F. D. Hardenberg (Netherlands) 
— Vice-^Chairman. 
Dr. G. L. Kesteven (F.A.O. Regional 

Repi'esentative for Fisheries) 

— Secretary. 

The following were elected Office-bearers 
of the two Technical Committees: — 

1. Hydrology and Biology: — 

Dr. N. K. Panikkar (India) 

— Chairman. 

Mr. W. H. Schuster (Netherlands) 

— Rapporteur. 

2. Technology : — 

Dr. C. Amirthalingam (Ceylon) 

— Chairman. 

Mr. Claro Martin (Philippines) 

— Rapporteur. 

An invitation was received from the Gov- 
ernment of Australia for the Council to hold 
its 1950 session in Australia, and it is very 
likely that this invitation will be accepted. 


EASTERN STUDIES AT OXFORD 


QXFORD University has approved a statute 
making permanent the Spalding Professor- 
ship of Eastern Religions and Ethics and 
expressed gratitude to the benefactors, Mr. 
and Mrs. K. N. Spalding, whose new gift of 
£ 42,000 had made this possible. 

This particular Chair was first established 
for a provisional period in 1935 and has been 
held since then by Dr. S. Badhakrishnan, who 
is a Fellow of All Souls College, Oxford, and 
has been Vice-Chancellor of Andhra and 


Benares Universities and is recogni.sed as one 
of the greatest Asian educationists. 

He is at present Chairman of the Executive 
Board of UNESCO and of the Indian Univer- 
sities Commission recently appointed by the 
Indian Government. 

The new statute making the endowment of 
the Chair permanent reiterates the desire of 
the founders to promote closer understanding 
between the world's great religions and makes 
it clear that the intention is normally to ap-? 
point an Asian in the Chair. 
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THE DISTRIBUTION OF RAINGAUGES IN THE DAMODAR 

RIVER CATCHMENT 
K. S. RAMAMUHTI 
(Poona) 


A GOOD estimate of the probable discharge 
of a river is essential for designing any 
project to harness its water resources. 
Since the discharge is calculated from the 
total quantity of water that has fallen as 
rain in the catchment, it is essential that the 
number and location of the raingauge sta- 
tions in the catchment should be so designed 
as to give the best estimate of the average 
rainfall in the area. The total quantity of 
water would then be the average rainfall of 
the stations in the area multiplied by the 
area of the catchment. 

It was pointed out in a previous note^ that 
a non-uniform distribution will give a 
higher weightage to the rainfall recorded in 
the regions with a denser distribution of 
raingauges and less weightage to that in the 
regions with sparser distribution. For ex- 
ample, the average normal rainfall during 
June to September over Hyderabad State 
calculated as the average of the rainfall re- 
corded at different number of raingauge sta- 
tions has been worked out and compared 
with the weighted mean calculated on the 
assumption that all the districts have ap- 
proximately equal areas. Even if the areas 
are not equal, it is always possible to allot 
to each district mean an average area from 
or including the district. The normal rain- 
fall data of Hyderabad stations have been 
taken from the Memoirs of the Indian 
Meteorological Department, Vol. 27, Part 5. 

1. Average of 20 stations that 
have records from dates 

prior to 1920 . . 25*9" 

2. Average of 65 stations that 

exist now . . 27*7" 

3. Average of 45 newly added 

stations .. 29*7" 

4. Average of 31 of these 
newly added stations which 
are situated in the Godaveri 
basin in the northern part 
of Hyderabad where the 
rainfall is comparatively 

more . . 33'6" 

5. Average of 17 stations cho- 
sen one in each district , . 26 • 3" 

-6. Average of the district means . . 26*6" 

The district means are calculated as the 
average of all the stations in the district. 


Assuming that the areas of all the districts 
are equal, the average of the district means 
will be the weighted average and hence may 
be taken to be a good estimate of the ave- 
rage normal rainfall over the State. It will 
be seen that the average normal rainfall cal- 
culated from the 17 evenly distributed sta- 
tions, one in each district, gives almost as 
good an estimate. The difference is only 0*3 
in., about 1% of the weighted average. 
The average of 65 stations is too high by IT 
in.; that of 45 newly added stations by 3T 
in., and that of 31 new stations by as much 
as 7*0 in. Therefore it is evident that an 
increase in the number of raingauge stations 
does not necessarily give a more accurate 
estimate of the average rainfall. 

In the , following note it is proposed to 
consider the number and the distribution of 
raingauges necessary in the Damodar river 
catchment so that an unbiased estimate of 
the average rainfall may be arrived at with 
a reasonably small standard error. That 
the distribution of raingauges should be uni- 
form is brought out in the following analy- 
sis also. 

The Damodar river* rises in the hills of 
Chota Nagpur and flows in a generally 
southeasterly direction till it changes its 
course abruptly to a southerly direction be- 
low Raniganj. Its principal tributary 
stream is the Barakar river. The origin of 
the river is approximately at 2,000 feet 
above mean sea-level. At the point of 
junction of its two prongs on the western 
border of Hazaribagh district, the united 
stream starts at an eleyation of 1,326 feet 
above mean sea-level; but in its course of 
93 miles through Hazaribagh district, its 
fall averages 8 feet per mile and leaves the 
district with an elevation of only 582 feet. 

The above description of the course of the 
river gives also an idea of the ruggedness of 
the basin. 

Rainfall data are available for 22 stations 
in the Damodar river catchment down to 
Asansol from the year 1923 onwards. The 
figure below shows the catchment area, the 
location of the raingauges and the normal 


* Vide The Irnp:iii% G" a'teer of India, ^ 
1908, 11 , 132-33, 
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Fig. 1. Catchment of the Damodar river 
Normal rainfall in July 


isohyets for July. July rainfall of these 
stations for the years 1923 to 1940 have been 
used in the following analysis. 

Analysis of variance of the rainfall 
during July for the years 1923 to 1940 in 
the Damodar river catchment 


S. S. clue to ^ 

D.F. 

S.S. 

Mean S.S. 

F- 

Year 

17 1 

4,219-70 

248 •2176 

18-2214* 

Space 

21 

962-32 

45-8247 

3-3039* 

Residual 

357 

4. 863-18 

13-6223 


Total 

395 

10,04.5-20 




* Significant at 0*1% level 


Note. — S.S. — sum of squares, D.F. — degrees 
of freedom, F. — variance ratio. 

The variance due to years as well as that 
due to space are significant. That is, the 
variation of rainfall from year to year as 
well as the variation due to orography are 
significantly more than the residual vari- 
ation. Now let us consider the best design 
for sampling rainfall in space. The intra- 
class correlation coefficient, p is equal to 


estimate of variance or the random variation 
present in the material sampled, M is the 
variation within the sample or the syste- 
matic variance, and n the number in the 
sample. Since < M, p is negative 
and significant. Madow and Madow (1944) 
have shown that if the serial correlations 
have a negative sum, systematic sampling 
is better than random sampling. It is also 
shown that the sum of the serial correla- 
tions is (n— 1) p. Since p is negative in the 
case of spatial distribution of rainfall in the 
Damodar river catchment, a better unbiased 
estimate of the average rainfall could be got 
by employing systematic sampling design 
than random sampling design. The vari- 
ance of the mean is given by 

= {!+(«-!) P}’ 

where o is the standard deviation of any 
observation. 

Therefore systematic sampling design, 
which was already suggested on the basis of 
computational convenience,^ and found to be 
good in estimating the average normal rain- 
fall of Hyderabad State, is better than ran- 
dom sampling design in the case of collec- 
tion of rainfall data, as rainfall is generally 
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•subject to certain systematic influences like 
lateral instability of the atmosphere, oro- 
graphy, etc. 

The 22 stations in the catchment have 
been ranked according to the normal rain- 
fall and were grouped into two samples by 
taking all the stations with odd ranks to 
form one sample and the rest another. The 
sample variance was calculated from each 
year’s data. The 18 separate estimates of 
the between —sample variance thus calcula- 
ted were tested for homogeneity by Bart- 
lett’s (1937) test. —2 log fx works out to be 
15*4838 and C the corrective factor is 1*35. 
For 17 degrees of freedom — 2 log ^ is not sig- 
nificant at 507o level and the corrected value 
of it is not significant even at 90% level. 
Therefore, despite the fact that these indi- 
vidual variances are based on a single 
degree of freedom, it may be concluded that 
these are homogeneous. That is, the resi- 
dual variance is due to chance causes which 
are independent of time and space effects. 
The pooled sum of squares of the 18 sepa- 
rate estimates, each with a single degree of 
freedom, is 9*932. The error variance has 
been estimated to be 13*623 based on 357 
degrees of freedom (refer table). The value 
of F for these two estimates is 1*372. Hence 
the two estimates are not significantly 
different and we may assume 13:6223 to be 
the error variance of any observation. 

The error variance of the average rainfall 
. in the catchment based on 22 raingauge sta- 


INDIAN SCIENTISTS’ 

K een interest in the scope of scientific in- 
vestigation in Australia and in the facili- 
ties availbale for modern research, was shown 
by the four members of the Indian Scien- 
tists delegation who have just returned after 
completing their tour of Australia. 

The tour was arranged by the Australian 
Council for Scientific and Industrial Re- 
search> a government authority organised on 
somewhat the same plan as the Indian 
Council with a central authority, and sec- 
tions in the provinces. 

The leader of the delegation, Dr. S. 
Krishna, C.I.E, Ph.D., D.Sc., F.I.C., F.A.Sc., 
Director of Forest Products Research, Forest 
Research Institute at Dehra Dun, and a 
foundation member of the National Institute 
of Sciences, represented India at the Fifth 
Empire Forestry Conference in London in 
1947, 


tions is therefore 0*6192 and the standard 
error 0*79 inch, which is 6% of the average 
normal rainfall (13*31 inches) in the catch- 
ment. Therefore, if the 22 stations are dis- 
tributed evenly in the catchment, the ave- 
rage of these stations will be an unbiased esti- 
mate of the average rainfall in the catchment 
with a standard error of 6%. And this much 
accuracy is fairly sufficient for all practical 
purposes. It may also be mentioned that 
the distribution of raingauges in the Damo- 
dar river catchment is fairly uniform but 
for a small cluster of stations around Top- 
chanchi (see fig.). 

Though only the total rainfall of July has 
been used in the above analysis, it is felt 
that the results will be applicable to the 
total rainfall of a smaller nximber of days 
as well and that the 22 stations may be 
sufficient to calculate the average rainfall 
due to a storm, etc.. However a verification 
is necessary. 

The author is thankful to Dr. S, K. Banerji 
and Dr. W. F. Kibble for kindly going 
through the manuscript. 


1. Ramamurti,, K. S., “On estimating the 
average depth ot rainfall over an area and the 
distribution of raingauges,’^ Curr, ScL, 1948, 17, 
317-18. 2. Madow, William, G., and Lillian 

H.Madnw,’’ On the theory of systematic sampl- 
ing, I,’’ Annals of Math. Stat., 1944, 15, 1-24. 
3. Bartlett, M. S.., “Properties of sufficiency and 
statistical tests,” Proc. Roy. So London, 
1937, 160A, 268-82. 


TOUR OF AUSTRALIA 

Another member, Dr. D. P. Pal, M.Sc., 
Ph.D., F.L.S., F.N.I., joint Director of the 
Agricultural Research Institute, is specially 
interested in the breeding and genetics of 
wheat, potatoes and tobacco. 

Representative of Indian medical research 
was Lieutenant- Colonel M. L. Ahuja, M.B., 
Ch.B., M.D., D.P.H., Director of the Central 
Research Institute, Kasauli, and a member 
of the governing body and the scientific ad- 
visory body of the Indian CSIR. 

The fourth member, Mr. ' V. P. Sondhi, 
M.B.E., M.Sc., F.G.S., F.N.I., is Deputy- 
Director of Geological Survey, New Delhi. 
Visit to Canberra 

On arrival at Darwin, Northern Territory, 
the scientists flew over the northern State 
of Queensland from Darwin, in Central Aus- 
tralia, to Brisbane and on February 21 the^^ 
arrievd in Sydney, 
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At Canberra, the national capital, the vi- 
sitors inspected CSIR laboratories and were 
received by the Governor- General of Aus- 
tralia, the Ht.-Hon. W. J. McKell. They met 
also the Prime Minister, the Rt.-Hon. J. B. 
Chifley, and were impressed by the friendly 
personalities of both the Governor-General 
and the Prime Minister. 

The scientists attended a reception given 
by the High Commissioner for India, Lieute- 
nant-Colonel D. S. Bedi, to the Australian 
Minister for External Affairs, Dr. H. V. 
Evatt. Among places visited in the national 
capital were the Commonwealth Forestry 
and Timber Bureau, the Australian Institute 
of Anatomy and the Commonwealth Obser- 
vatory at Mount Stromlo. 

Irrigation Areas 

Travelling by air, the delegation then 
visited the irrigation areas on the Murrum- 
bidgee River at Leeton and Griffith, in the 
State of New South Wales. There they 
saw farms on which rice and wheat ai'e 
grown. 

The visitors were very interested in the 
emus and kangaroos of which they obtained 
their first view as the delegation travelled 
through the countryside. 

At Boonoke station, in the Deniliquin dis- 
trict of Riverina, the visitors were able to 
inspect Australia’s inost famous Merin^o 
stud. About 70,000 sheep are run on the 
property. At the stud they were shown 25 
rams each worth more than Rs. 10,660. 

The delegation passed through Echuca a 
Murray River township in the State of Vic- 
toria which is a centre of dairying and wheat 
growing. At Shepperton, in the Goulburn 
Valley, they inspected the extensive fruit- 
growing areas which support the biggest 
fruit canneries in Australia. 

At a Press conference in Melbourne, they 
pointed out that the great Australian wheat 
research authority, William Farrer, had 
us^d Indian varieties of wheat in the course 
of his breeding experiments, and that some 
of the Indian strains exist in Australian 
wheatfields to-day. 

Forestry Research 

Because of the nature of the work carried 
out at the Forest Research Institute at Dehra 
Dun, Dr. Krishna found his main interest 
in Melbourne in the activities of CSIR’s 
Forest Products Division. Its modern labo- 
ratories conduct research into matters relat- 
ing to timber and the utilisation of forest 


products generally. Dr. Krishna showed 
keen interest in the work of the various 
sections, which are devoted to wood struc- 
ture, wood chemistry, timber physics, and 
mechanics, seasoning, preservation, veneer 
and gluing, and utilisation of timber pro- 
ducts. 

At the University of Melbourne Dr. Pal 
renewed acquaintances with former students 
who are studying in Australia, and inspeci- 
ed the laboratories of the Physics School. 

Mr. Sondhi was received by the Director 
of Commonwealth Bureau of Mineral Re- 
sources, Dr. H. G. Ragett, and inspected the 
maps and technical records and mineral 
specimens at the Bureau. 

Medical Institute 

Lieutenant- Colonel Ahuja was particular- 
ly interested in the medical research work 
carried out by the Walter and Eliza Hall In- 
stitute, which is world famous for investiga- 
tions into the problems of pathology and 
medicine. The Institute is directed by Pro- 
fessor F. M. Burnett, F.R.S., and Ph.D. 
(London). Important activities undertaken 
at the Institute include large-scale produc- 
tion of influenza virus vaccine, study of 
snake-bite and virus deseases of man and 
animal and the chemical detection of poi- 
sons. 

On March 2 the scientists flew to Hobart, 
capital of Australia’s island State of Tas- 
mania where they visited the University of 
Tasmania, and inspected the State’s hydro- 
electric power stations. They returned to 
Melbourne on March 6. 

Brown Coal and Paper 

By motor car from Melbourne the dele- 
gation was taken to Yallourn and Mary vale. 
At Yallourn the world’s biggest known 
brown coal deposits are used by the Victo- 
rian State Electricity Commission in its ex- 
tensive electric power plant which serves 
the City of Melbourne. At Maryvale, the 
scientists visited the Australian Paper Mills, 
one of the largest companies in the indus- 
try and were interested in the process by 
which brown paper is manufactured from 
fire-charred timber. 

Lectures were given to the Australian 
Chemical Institute by Dr. Krishna and at the 
Melbourne University, by Dr. Pal. 

Before returning to India*, the scientists 
visited also Perth, Adelaide, Brisbane, New- 
castle and Sydney. 
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SWEET POTATOES (IPOMOEA BATATAS) 
B. SEN 

(Vivekananda Laboratory, Almora, U.P.) 


Introduction 

TN India sweet potato is commonly looked 
-upon as an inferior food crop. In spite 
of the fact that sweet potato can help in a 
great measure to relieve our acute shortage 
of both food and fodder, up to this time it 
has not attracted the attention it deserves. 

Even in the U.S.A., the increased interest 
in sweet potato is of comparatively recent 
origin. It was the demand of the Army for 
dehydrated food during World War II, and 


machines can be utilised with profit. Ex- 
perimental trials in India have shown that 
20% of sweet potato flour, or even more, 
can be mixed with, atta for chapattis. The 
result is both nutritious and palatable. 

Apart from the higher yield of the edible 
roots of sweet potato, as . compared with 
ordinary potato, the vine terminals and 
leaves constitute an excellent source of 
fodder. Nearly ly^ tons of high quality 
dried sweet potato leaf meal can be obtain- 
ed per acre. The feed value is approxi- 


Table I 

Composition of food {edible portion in one pound) 



1 

Calories 



Protein 

1 

j 

Carbohydrates 

Calcium 

Phosphorus 

Iron 

Vitamin A 

Thiamine 

Riboflavin 

c 

'6 

cc 

z 

Ascorbic Acid 

Sweet potatoes 

Irish potatoes 

567 

3b6 

8 

i 

9 i 

1 

gm. 

3 

‘5 

gm. 

127 

87 

gm, 

, 159 

: 36 

mg, 

222 

222 

! 

mg, 

3-2 

3-4 

17,200 

180 

mg. 

.45 

•41 

mg. 

.32 

•23 

5.9 

5*4 

mg. 

113 

45 


root starch, which brought out the import- 
ance of sweet potato in the U.S.A. By 
1945, the total value of the U.S.A. sweet 
potato crop was of the order of Rs. 44 
crores. 

Dr. Julian C. Miller of Baton Rouge, 
Louisiana, has estimated the comparative 
nutritive values of edible portions of ordi- 
nary white potato and sweet potato. His 
unpublished data is produced in Table I. 

It will be seen from the above table that 
sweet potato ranks higher than ordinary 
potato in most categories, particularly in 
carbohydrates, calcium and vitamin A. 
Moreover, the yield of sweet potato per 
acre has been found to be higher than that 
of ordinary potato. Tender end-lengths of 
' sweet potato vines can also be used as a 
table spinach. A few plants would be 
sufficient to supply the spinach require- 
ments of a family for a whole season. 
Small samples of . sweet potatoes can easily 
be sun-dried by the cultivators and made 
into flour for their own use, as is now com- 
monly done in villages in India where 
sweet potatoes are cultivated. For hand- 
ling large quantities, modern dehydrating 


mately equal to that of alfalfa hay, as will 
be seen from the unpublished data of 
Dr. Julian C. Miller in Table II. 

Table II 



Protein 

Fats 

[ Carbo- 
hydrates 

Mineral 

Matter 

Sweet potato leaves 
and terminals 

12-6% 

3 -5% 

1 

45-6% 

10-2% 

Alfalfa hay 

U-7% 

2-0% 

36-4% 

8-3% 


Thus the roots and tender vine end- 
lengths of sweet potato offer a very nutriti- 
ous food for human beings, and the stringy 
roots and the bulk of the stems and leaves 
make an excellent fodder for cattle. 

Sweet potato also has a number of im- 
portant industrial uses : it can be utilised 
for the manufacture of starch, industrial 
alcohol, pectin, carotene and syrup. 
Experiments 

Through the courtesy of Dr. Julian C. 
Miller of Baton Rouge and Dr. C. E. Stein- 
baur of Beltsville, Maryland, I obtained 
two roots each of 14 strains of high yield- 
ing and disease-resistant sweet potato. 
Roots of two strains of Bengal sweet potato 
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ami cuttings of two strains of Bombay 
sweet potato were also obtained for compa- 
rative trial. All these were planted in 
Almora on Marcii 2Lst, 194B. On account 
of the limited number of cuttings of each 
strain available at any sowing date, a pro- 
ptniy replicated experimiuit could not be 
undertaktm in 194B. Sowings were conti- 
mu‘d from May 1st to June 2(ith, 194B. 
Each strain was planted in a separate plot- — 
10' 10'. The distance between rows was 

3' and between plants 12'^. For root 
multiplication, a very late sowing was 
und(n'takea on July Bth, 194B, at the U.P. 
Government Farm at Hawalbagh. The 
weights of the roots and of the tops (vines 
and leaves) of each row were recorded at 
harvest time. From the nature of thOvse 
preliminary experiments no exact estimate 
of the comparative yield of the dilTorent 
strains is justified. 


of 220 mds. from the strain Essex. On the 
other hand, the highest yield of sweet 
potato was of the order of 435 mds. from 
the Bengal White variety, and 388 mds, 
from the U.S.A. Nancy Hall. (Photographs 
of roots of some the strains are given in 
Fig. 1). Obviously, the yield figures given 
in Table III are not likely to be obtained 
by the cultivators, until adequate facilities 
become available for improving their 
cultural practices. Under similar cultural 
conditions, however, not only will the 
yield of the more nutritious sweet potato 
be higher than that of ordinary potato, but 
the supply of much needed fodder will be 
an additional gain. The fresh weights of 
the tops of dillerent strains of sweet potato 
as indicated in Table III show that it might 
even pay us to grow sweet potato on a 
large scale for fodder alone. From the 
records of the yield of roots from rows 



Triumph 

(High yield and high starch content) 



Hanger 

(High yield and high carotene content) 



Bengal White 

(High yield with high moisture) 


Pig. 1 


Compared to the yield of the ordinary 
potato, the yield of sweet potato is much 
higher. For instance, in a sowing of 
February 1948, of several strains of U.S.A. 
ordinary potatoes, the highest yield calcu- 
lated on an acreage basis was of the order 


planted at different dates, it was found 
that the yields from the first rows of the 
different strains were invariably higher than 
those from the latest plantings of the cut- 
tings in the third rows. The yield of Orange 
Little Stem and of B. 4306, planted cm* 
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June 25th, and of M. 4, planted on July 6th, 
was poor, and yields of all strains planted 
at Hawalbagh on July 8th were much lower 
compared to the yields obtained from the 
earlier sowings in Almora (Table III). 

Table HI 

Showing yield, calculated on acreage basis, 
of roots and tops of different strains of 
sweet potato observed in Almora 
and Hawalbagh 



Roots 

Tops 

Strain 

at 

Almora 

at 

Hawalbagh 

at 

Almoraj 

at 

Hawalbagh 


Mds. 

Mds. 

Mds. 

Mds. 

i Unit I 

148 

121 

494 

346 

2 Nancy Hall 

388 

119 

180 

318 

3 Triumph 

347 

120 

268 

166 

4 Ranger 

302 

112 

501 

166 

5 B-196 

291 

208 

451 

194 

6 B-219 

322 

82 

400 

304 

7 B-4004 

294 

214 

440 

97 

8 B-4506 • .. 

79 

52 

509 

581 

9 B-5941 

313 


175 

. . 

10 Yellow 

235 

iis 

196 

137 

Jersey 





11 Jersey Big 

289 

92 

324 

28 

Stem 





12 Pelican 

289 


201 

. . 

Processor 





13 Orange 

99 




Little Stem 





14 Bengal White 

436 

201 

345 

180 

15 M. 4 

126 


319 

, . 

16 Bengal 

Purple 

301 


411 

■■ 


To find out the strains best suited for any 
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given region, properly planned co-ordinated 
sowings should be undertaken in different 
regions with all available strains of sweet 
potato, both Indian and foreign. This is 
essential because the yield and the quality 
of the roots will depend not only on the 
strain, but also on the climatic factors of 
different regions. From a series of plant- 
ings at different dates, the best sowing date 
for a particular region has also to be deter- 
mined, because the yield and the quality of 
the roots vary according to the date of 
planting. For instance, in Almora, the 
Bengal White variety gave the highest 
yield; while in Hawalbagh, U.S. A. strains 
B. 4004 and B. 196 gave yields higher than 
that of Bengal White. Oxi the other hand, 
we found that the moisture content of 
roots of Bengal White was 83%, whereas 
that of Nancy Hall was 69% and of Triumph 
63%. Therefore, on the basis of solids, the 
yield per acre of Bengal White was 74 *46 
mds., compared to 120*28 mds. for Nancy 
Hall and 128 mds. for Triumph. 

I take this opportunity to acknowledge 
the help of all members of the staff of this 
Laboratory, particularly of Shri Tara Datt 
Pant in the supervision ‘’of the field .work, 
and of Shri Shankar Lai Sah in the des- 
patch of 32,000 vine cuttings, sent on 
request to different provinces. The ex- 
penses of this preliminary work were met 
from financial aid received from Shri 
Charat Bam, New Delhi. 

A detailed paper on this subject is in the 
press. 


Sweet Potatoes 


SCIENCE AND RELIGION 


T N a lecture on Science and Religion 
^ given under the auspices of the Catho- 
lic Action Association, Delhi, Dr. Wolsky of 
the UNESCO expressed the view that due to 
the particular method of scientific research 
there were limitations on scientific know- 
ledge. Whilst scientists study natural phe- 
nomena by measuring them they do not tell 
us ‘ anything about, essence and existence, 
about the value and :feal explanation of life, 
matter, energy, of heaven and earth. These 
problems cannot be measured by measure- 
ments. All what Science can do is to give 
us a picture of the world and the universe. 
To form an opinion about the meaning and 
value of this picture, to arrive at a firm re- 
ligion is left to him who sees^ the 
picture as a whole and not only its 
details. This he is able to do as a 


free human being and aided by God’s 
grace. Now the scientist who has the de- 
sire to form views on the essence and value 
of things must be aware that whilst he is 
forming these views he is no longer acting 
as a scientist but simply as a man using his 
mental faculties according to the general 
rules of logic for approaching religious 
truth. He must deliberately abandon his 
particular methods of science which are ut- 
terly unsuitable in dealing with the fimda- 
mental problems of philosophy and religion. 
He is now no longer a scientist and his ap- 
proach cannot be scientific. When he comes 
to deal with the most fundamental problems 
of humanity, he is in a particularly more 
difficult position than other men of learning, 
e.gf., those employed in the humanities or in 
arts or letters. This is perhaps the real source 
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of the mechanistic, materialistic tendencies 
of certain scientists expressed in the Latin 
proverb ‘‘tres physici, duo athei,” ie., out of 
3 scientists 2 are atheists. This attitude 
leads one to formulate a scientific philoso- 
phy, a religion without revelation. These 
bear an innate contradiction in themselves, 
for science and philosophy and religion rest 
on different mental attitudes. 

Recently, according to press reports, a 
leader of the Radical Democratic Party had 
accused Modern science, especially in sup- 
posed findings, of 20th century Physics of giv- 
ing birth to what he called a religious revi- 
valism and a kind of neo -mysticism. The 
lecturer wished to assure the leader and 
those who may share his opinion that scien- 
tists in our days and especially religious 
scientists including Catholics do not intend 
to spread any sort of scientific mysticism as 
in their own interest of their own religious 
beliefs they just want to keep their scien- 
tific activities free from any non-scientific 
elements. 

Scientists like J. Jeans who expressed the 
view that there is a supreme intellect be- 
yond the universe were doing so not as 
scientific but as thinking men, free to ex- 


press their views. They of cource based 
their considerations on real scientific find- 
ings. These findings however give only the 
background picture. The comments were 
made by the spectators, Jeans, Eddington, 
etc. not with scientific methods but with 
philosophical or theological reflections . 
Scientists like Haldane, Hogben and Prenant 
expressed views contrary to. the Christian 
religion. Whilst they may be free to hold 
them, these anti-religious views are just as 
nonscientific as the so-called religious revi- 
valism and neo-mysticism of Jeans, etc. 

There was a danger to-day, said Dr. 
Wolsky, of politically controlled science but 
in an atmosphere of free science one need 
have no fear. If properly pursued it can 
never interfere with religion. Similarly, 
Catholic religious truth has its proper .do- 
main. All we want is to expose it clearly 
and explain it to the modern mind and to- 
the millions who never had the chance to 
hear about it. We need freedom and tole- 
rance. If this is granted, science and religion 
will strive side by side as parallel paths of 
truth which like parallels according to the 
Euclidean postulate meet in the Infinite, in 
the eternal truth of God. 


METABOLIC MECHANISMS OF UNSTRIATED MUSCLE 
SUISIITA INDERJIT SINGH AND INDERJIT SINGH 
(Physiological Laboratory, Medical College, Agra) 


T here are several metabolic mechanisms 
in unstriated muscle as shown by the 
effect of asphyxia, glucose, iodoacetic acid, 
etc., on the mechanical response of un- 
striated muscle. 

Anaerobic mechanisms. When unstriated 
muscle from frog’s or dog’s stomach is 
asphyxiated, there is a stage of hyperexci- 
tability before the response declines. This 
effects the response to alternating and direct 
currents, acetylcholine, potassium and tone. 
Tone may thus increase immediately on 
asphyxiation; this has to be distinguished 
from the later increase of tone. ^ 

The asphyxial excitability is of two kinds. 
One kind is increased by iodoacetic acid and 
depressed by glucose (0 *1-0*2 p.c.); re- 
moval of glucose enhances the effect of 
asphyxia. This resembles the asphyxial 
hyperexcitability in the central nervous 
system which is increased ’ by hypoglycae- 
mia. ^ The second kind of asphyxial hy- 
perexcitability is increased by glucose and 
depressed by iodoacetic acid as happens in 
the carotid body. ^ These two mechanisms 
are therefore antagonistic, 


The inhibitory action of glucose on one 
kind of asphyxial hyperexcitability is suc- 
ceeded by ;an opposite action, both these 
actions being abolished by iodoacetic acid. 
This indicates that the glycolytic mecha- 
nism at first suppresses the nonglycolytic 
one and then takes over from the latter. 

The anaerobic utilisation of glucose ap- 
pears to happen in two ways. When glu- 
cose is added to an asphyxiated muscle, 
there may be an immediate increase in res- 
ponse followed by a decline to a steady state 
or the response increases gradually to that 
state. There are two possible explanations 
for this. The first explanation is that the 
hyperexcitability on addition of glucose 
may be due to a substance, which is meta- 
bolised with glucose, but is soon exhausted. 
The second explanation is that asphyxia 
renders the muscle more sensitive to the 
action of glucose, this being due to the open- 
ing of reserve channels for its utilisation. 
This second explanation is supported by two 
facts. First, the inhibitory effect of oxygen 
on asphyxial hyperexcitability in glucose is 
readily shown. Secondly, iodoacetic may 
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at first increase the response. ^ The opening 
of reserve channels of metabolism probably 
accounts for the asphyxial hyperexcitability. 

Tone producing substances relieve asphy- 
xial arrest^’-. This action is atagonised by 
glucose, indicating that the above substances 
release a nonglycolytic mechanism. Tone 
producing substances may also hasten as- 
phyxial arrest; it is presumed therefore, the 
suppressed mechanism is a glycolytic one. 
In the brain potassium suppresses the for- 
mation of latic acid during asphyxia. ^ 

There is a glycolytic mechanism in acid 
solutions as shown by relief of asphyxial 
arrest by glucose. There is also a nongly- 
colytic mechanism for acid solutions as 
shown by the functioning of the muscle in 
the presence of iodoacetic acid^'^. The 
mechanism for acid solutions is not the same 
as that for alkaline solutions, as shown by 
the fact that asphyxial arrest is relieved by 
change of reaction. This can be done alter- 
nately several times, suggesting that the 
alkaline mechanism rests in acid solutions 
and vice versa. ■ Ordinarily in an asphyxiat- 
ed muscle poisoned with iodoacetic acid no 
recovery takes place unless oxygen is ad- 
mitted. Iodoacetic acid diminishes but does 
not abolish the response on change of reac- 
tion, suggesting that rest only partly ac- 
counts for the recovery on change of reac- 
tion. Change of reaction has thus also a 
stimulating effect due to its tone producing 
properties. Glucose has an inhibitory effect 
also in acid solutions, showing that the 
glycolytic mechanism for acid solutions is 
antagonistic to the nonglycolytic one. 

Aerobic mechanisms. Cyanide does not 
entirely abolish activity, which is further 
decreased by stoppage of oxygen supply, in- 
dicating that there are two aerobic systems, 
one involving cytochrome and the other 
involving a cyanide resistant substance, pos- 
sibly a resistant cytochrome. The aerobic 
mechanisms are also divided into gly- 
colytic and nonglycolytic which are 
antagonistic as shown by the inhibi- 
tory effect of glucose. Both the aero- 
bic systems are antagonistic to the anaerobic 
ones as shown by the inhibitory effect of 
oxygen^’^ Sodium lactate and salts of 
fatty acids, such as sodium acetate, propio- 
nate, butyrate improve the response sugges- 
ting their utilisation^. After asphyxiation 
the muscle becomes more sensitive to 0x3/- 
gen indicating opening of reserve oxidative 
channels. 

Inhibition. The responses of unstr^ated 
muscle are divided into two classes, mhibi- 
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tion and contraction^’^’^*'^. That inhibition 
is active is shown by increase in oxygen con- 
sumption,® and its abolition by asphyxia 
and restoration by glucose. The anaerobic 
mechanism for inhibition is antagonistic to 
that for contraction as shown by the fact 
that asphyxia while decreasing inhibition 
may increase contraction- The aerobic 
mechanisms for both may also be antagonis- 
tic as shown by the fact that after asphyxia- 
tion, oxygen may increase tone, but diminish 
inhibition. Both inhibition and contraction 
may be subserved by the same mechanism 
aerobically as well as anaerobically, as 
shown by the identical effect of glucose in 
asphyxia and oxygen subsequently. The 
aerobic mechanism for inhibition may be 
antagonistic to the anaerobic one, as shown 
by the inhibitory effect of oxygen. 

That relaxation of muscle may also be 
passive is shown by decrease in oxygen 
consumption of the relaxed musle®, and 
absence of rigor mortis. 

Contraction. The contractions of unstria- 
ted muscle are divided into four groups as 
produced by nervous stimulation, electric 
current, drugs such as adrenaline and 
acetylcholine and ions such as potassium 
and barium. Their susceptibility to asphy- 
xia suggests that they are subserved by 
different metablic mechanisms^'®. Thus 
the susceptibility to asphyxia varies in the 
following order : — Nervous stimulation > 
electric current > drugs > ions. 

The aerobic mechanisms of twitch and 
tone may be different^’^; this is shown by 
the fact that after asphyxiation, introduction 
of oxygen may increase tone and decrease 
twitch or they may be subserved by a com- 
mon mechanism. The anaerobic mechanism 
for tone and twitch may be different as sug- 
gested by the following experiments: 
(1) addition of glucose to an asphyxiated 
muscle may increase tone and decrease 
twitch, (2) asphyxia may increase twitch 
though tone may be unaffected or actually 
decrease. 

Though there are several metabolic me- 
chanisms in unstriated muscle, they appear 
to be related and the metabolic compart- 
ments are not watertight. Thus oxygen 
may not have an inhibitory effect after 
asphyxia suggesting that the anaerobic 
mechanism functions aerobically also. Sirhi- 
larly both tone and twitch may be 
simultaneously increased by oxygen or 
glucose. The antagonism between the va- 
rious metabolic mechanisms prevents 
utilisation of energy simultaneously from 
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/n Memoriam — Thomas Nelso?i Annadale 


two soui'ces. When one source is opeired, 
the other is closed, thus exercising oconenry 
in tin- ('xpenditure of energy. 

1. Siimh, L, and Siii«h, S. L, Curr. Set, 1947, 
16 , 2r)<). 2 Proc. hid. Acad. Sd., 1948, 27 , 
127. 8. Uest and Taylor, 7'Jie Physiological 


Basis of Medical Practice, London, 1945. 4. 

1S38,92, 62. 5. Ibid., 
193y» 96, 367. 6. — , Ibid., 1940. 98, 155. 7. — , 
Ind. Journ. Med. Res., 1942, 30. 629. 8. — , and 

Singh, S. I., Proc. Znd. Acad. Sci., 1948, 28, 51. 
9. Rao, M. S., and Singh, I., y. Physiol., 1940, 

“o, 12. 


IN MEMORIAM^ 


THOMAS NELSON 

/\N th(' loth April 1949, some past and 
^^prusent members of the Zoological Survey 
of India assembled at the Scottish Ceme- 
ttn‘y. Calcutta, to pay their respectful hom- 
age^ to the sad and loving memory of Dr. 
Thomas Nelson Annandale, the founder- 
Dricetor of the Survey, who died on the 10th 
April 1924, twenty-five years ago. Wreaths, 
dower bunches and loose flowers were laid 
on the grave and those present stood in si- 
Uau‘e for some time remembering his bril- 
liant carc'or in India, his erudite learning, 
lus love for the staff and his manifold kind- 
Iu^sst^s and courtesies to many. It was de- 
cided by those, who knew Annandale pet'- 
sonally, that every year on this day they 
should assemble and pay their homage to 
his memory with floral tributes. 

The Royal Asiatic Society of Bengal, with 
which he was closely associated throughout 
his period of service in India as Anthropolo- 
gical Secretary, Vice-President, and as its 
President in 1923, perpetuates his memory 
by a triennial award^'bf the Annadale Mo- 
nitorial Medal on a person who has made the 
most important contribution, during the 
previous five years, to Anthropology in Asia 
and lh(^ first award was made of Dr. Fritz 
Sarasin in 1928 in honour to Dr. Annandalc’s 
lifc*work in physical anthropology. Therc- 
afti*r the award has been made alternately 
for physical and cultural anthropology. 
The Society has also a sepia portrait and an 
oil painting of Annandale in its rooms. In 
appealing for funds to perpetuate the me- 
mory of Annandale, the Council of the So- 
ciety paid to him the following tribute: — 

*‘Dr. Annandale occupic^d the foremost 
place in the ranks of Indian Zoolo- 
gists. His scholarly research work 
earned for him meritorious recogni- 
tion from the premier scientific So- 
ciety in the world. His enthusiasm 
for the cause of scientific education in 
India was abiding. In him was 
combined the rare distinction of a 
•• .• 1 

^An Obituary Notice of Nelson Annandale by 
the late Dr. S. W. Kemp appeared in the 
Records of the Indian Museum, 1925, 27 , 1-28. 


ANNANDALE 

scholar, erudite and industrious, and 
a personality, modest but engaging.” 
It is also in the programme of the Society 
“that the balance of income of the Annan- 
dale Memorial Fund be suitably invested 
until the accumulated amount is sufficient, 
after paying for the triennial award, to pro- 
vide Rs. 250 a year, to be utilised for a 
biennial Anthropological Lectureship. 

Annandale was the last Superintendent of 
the Indian Museum and this office he held 
from 1907 to 1916. He succeeded Col. 
Alcock and relinquished the office on becom- 
ing the first Director of the Zoological Sur- 
vey of India. The Trustees of the Indian 
MuKseum have also perpetuated his memory 
by putting up a brass tablet in the premises, 
the inscription on which reads as follows: — 
“In memory of Thomas Nelson Annan- 
dale, C.I.E., M.A., D.Sc., Driector, 
Zoological Survey of India, Superin- 
tendent and Secretary to the Trus- 
tees, Indian Museum. Born 1876, 
died 1924. Erected by the Trustees 
as a token of their esteem.” 

Lt.-Col. R. B. S. Sewell, C.IE., RR.S., 
Cidevant Director, Zoological Survey of 
India, at the request of the undersigned 
wrote a review of Annandale's work in India 
which is being published in thei Records^ 
of the Indian Museum. It brings out 
very clearly how Annandale was far ahead 
of his times, for to him any taxonomic work 
involved correlation of the fauna “ with the 
climate, the geographical position and geo- 
logical formation, the vegetation and the 
composition of the water of each district 
surveyed.” He was of the opinion that ^‘No 
one formula can express, much less explain, 
evolution.” He very often told the writer 
that it was his intention to write a book on 
‘‘Evolution” during leave which he intend- 
ed to take when death snatched him away 
from us. His later writings show the mag- 
nitude of the loss suffered by the scientific 
world through his early death, for he had 
intended to incorporate the whole of his 
investigations and wide experience in his 
contemplated publication on “Evolution.” 

S. L. Hora. 
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PROFESSOR BIRBAL SAHNI, M.A., D.Sc., Sc.D., F.R.S. 

1891-1949 


^HE cutting short of Birbal. Sahni’s life at 
I- a time when a new epoch of further 
fruitful activity appeared to be commencing 
for him came as a painful shock to every one. 
I had myself sent him a telegram, ten days 
prior to his death, expressing my confident 
hope that the newly established Institute of 
Palaeobotany would, imder his direction, 
make valuable contributions to science and 
to national welfare. At this juncture, when 
India's science is being reorganized under a 
new dispensation, Sahni could indeed ill be 
spared. It is appropriate that Current 
Science should publish appreciations of 
Sahni’s life and career from several India's 
leading botanists. These naturally contain 
expressions of their profound sorrow at his 
'being called away in the midst of his work. 

I had known Sahni myself for thirty 
years, having first met him when I was a 
guest at his father’s house in Lahore, deli- 
vering a course of lectures at the Punjab 
University. Since then, we had come to- 
gether, travelled together and worked to- 
gether many times and at many places. 
Every fresh contact only served to strength- 
en the 'impression produced on me of a 
most lovable personality, full of vigour and 
enthusiasm, and endowed with an unbound- 
ed passion as well as a very remarkable 
capacity for scientific achievement. Amongst 
the many pleasant memories which I carry 
in my mind is of my stay on more than one 
occasion at Lucknow as the guest of the 
Sahnis in the beautiful home which they 
built for themselves on the banks of the 
Goomti river. I cannot help feeling that it 
was in the highest degree appropriate that it 
was ultimately decided to locate the Palseo- 
botanical Institute in the city with which the 
Sahnis were for so many years and so hap- 
pily associated. 

It is scarcely necessary for me to write 
anything more, except to add that I associate 
myself fully with all -that has been said by 
his distinguished scientific colleagues in the 
following pages. 

C. V. Raman. 


TT is my task, honourable yet painful, to 
^ pen a few lines about the late Professorl 
Birbal Sahni, Sc.D., F.R.S., both as a man and; 
as seen against the background of science. 


But in these few lines I do not propose to 
present anything like a critical estimate 
of Prof. Sahni’s career, for the simple 
reason that I stood too near him to be able 
to possess that aloofness without which no 
such estimate can be usefully attempted. 
This very nearness, which disqualifies me to a 
certain extent, gave me exceptional opportu- 
nities to become acquainted with his inner- 
most thoughts and hopes, with his ideals and 
aspirations, and with the main springs of 
that magnetic influence, which he exercised 
on all who came in contact with him. 

Born on November 14, 1891 in the Punjab, 
he was the second son of the late Prof. Ruchi 
Ram Sahni of the Government College, 
Lahore. After a distinguished career at the 
Central Model School and at Government 
College, Lahore, he left for England in 1911 
and joined Emmanuel College, Cambridge. 
After taking his degree in Natural Sciences 
tripos with high honours he took up research 
imder the renowned palseobotanist Sir 
Albert Charles Seward. His inspiring guid- 
ance created that love for research in young 
Sahni which can be found only amongst 
great masters of a subject. While at Cam- 
bridge Sahni received grants from the Royal 
Society and from his own College in aid of 
his valuabe researches. He remained in 
England throughout the first World War and 
in 1919, after his D.Sc. of the London Uni- 
versity he returned to India to join, the 
Benares Hindu University as Professor of 
Botany. In 1920 he left the Hindu Univer- 
sity to take up his appointment as Professor 
of Botany at the Government College, 
Lahore. But within a year he left Lahore 
to take up his appointment as Professor of 
Botany at the newly started University of 
Lucknow, where he remained till his death. 
His sudden and untimely death only six 
days after the laying of the foundation-stone 
of the Institute of Palseobotany has deprived 
us of one of the world’s greatest botanists. 

' The first thing that struck any one who 
came to know Prof. Sahni, was his pure, fer- 
[„vent and profound love for Science. In all 
my experience, I have met only one other, 
.so utterly absorbed, day and night in 
thoughts of science and that is Sir C. V. 
[Raman. To these two, India’s past was and 
iis a matter of great and legitimate pride, 
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but t‘vun more* than the past they thought 
of the present and future and this was the 
runt of lludr inateiik\ss and astonislung ac~ 
tivdii‘S in their rc^speeiive and varied tields 
of seHuitdle aetivitit*s. 

We all know^ how faithfully Prof. Sahni 
hvi‘d upto the idt^al lu‘ scd. btdore himself. 
His was a nohlt^ mission, hut tlie eost he had 
to iiay for it was by no means a light one. I 
do not stKsik of the sataaliee of physical com- 
fort whielii it involvc*d, but the mental suf- 
fi‘ring which he had so often to endure, 
'riu' pri\si‘nt transitional state of our educa- 
tiori m gcmeral and Science in particular, 
lu'ouglit iti its wake tlie conflict between two 
forms of duties, viz., (a) the duties of the 
educationist and to seeientist to the 
States and (h) the duties of a true 
d<W'ot(*e of Seiene(‘ wt^dded to research, 
lit' chose the latter path to which 
U‘mpi*ramentally lu^ was also suited. For 
lit' livt‘d aiui movt'd on a plane of his own 
far removeti “ from the nuulding crowd’s 
ignohlt* slrift* 

Prof. Sahni’s eontribotions to Botany, 
Pala ohotany and (Jeology art' mainly of the 
uaturt‘ of Ids own original researches. Many 
tif his t'xien.sive memories have been pub- 
hslved in tht‘ iHiiUhsapfiical Tranii<wt>ion.s of 
thi* Hayal Society and in various other 
fortngn and Indian Journals. Beginning 
wdth some papers on living plants he pub- 
lished extensivi* papers on thi» structure and 
aflinities of certain Zygopterid ferns. His 
dtJaih'd work on the revision of the Indian 
CJondwana plants started with a joint paper 
I)ublislu‘d in l!)20 in collaboration with his 
tt'achm' Prof(‘.ssor Sir A. C. Seward. In 
tlu'St' ht' nt>i only describexi a number of cn- 
tindy iu‘W' fos.sil plants but by the (^rnploy- 
mtml of improved tcndmiciue of inve.stigution 
at Ids laboruttiry he was able to revise com- 
plidtdy thi‘ knowledge about sevcu'al old 
species and their geological ranges. Along 
with these and clo.sely following thmn came 
hi.H numerous papers on the structure and 
aHinities of the various Indian fossil plants 
from the Palawoic to the Quarlernary beds. 
In his latest epoch-making paper published 
just before his death, he founded a new 
group of Gymnosperms—the Pentoxylcsc. 

Besides the morphological and structural 
aspects of fossil plants he has dealt with 
the succession and geographical ‘distribution 
of fossil floras against their climatic, physi- 
cal and evolutionary background. In addi- 


tion Sahni’s researches have materially 
helped to elucidate and solve such vexed 
geological and palaeobotanical problems as 
Wegener s theory of continental drift, the 
age of the Deccan Intertrappean beds now 
settled as Eocene, the age of the Punjab 
Saline series now largely recognised as Ter- 
tiary, the origin and character of the Glos- 
sopieris flora during the Palaeozoic ice age 
and the “ Himalayan uplift since the ad- 
vent of man 

Prof. Sahni had a wonderful faculty of in- 
fusing the spirit of research amongst his 
varied students. And to his students, scat- 
tered all over the country, he was like the 
central sun from whom they derived their 
light and warmth and round whom they 
moved each in his own orbit and at his own 
distance. The feeling of devotion that he 
was able to inspire was reminiscent of the 
relationship of Guru and Shishya found in 
the ancient culture of India. While we may 
proudly claim him as our countryman, the 
discoveries of Science have belonged and 
must necessarily belong, to the whole world; 
and Sahni’s • achievements in Science are a 
part of the common heritage of all peoples. 

In token of his great contribution to sci- 
ence various scientific societies in India and 
elsewhere showered on him their highest 
honours. Pie was made a Fellow of the 
Royal Society in 1936, was the General Pre- 
sident of the Indian Science Congress in 
1940 and quite recently he was elected to 
preside over the forthcoming International 
Botanical Congress to be held at Stockholm. 

Plis brilliant success in the scientific field 
was in no small measure due to his charm- 
ing and devoted wife Shrimati Savitri Sahni. 
She had been his life-long guide, philoso- 
pher and friend. On many occasions she 
has helped him in the corrections of his 
numerous papers and later shared a fair 
proportion of his administrative work con- 
nected with the Institute of Palaeobotany. 
We share with her great loss and pray that 
Cxod give her the necessary strength to carry 
through the unfinished task of Prof. Sahni. 

I shall now close with a quotation by a 
great poet: 

“ Farewell, farewell, a nation’s love 
A nation’s prayers watch o’er thee, 
Nor space nor time can part thee ever 
From hearts that here adore thee 

Shri Ranjan. 
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O N the 10th April 1949, the botanical 
world suffered an irreparable loss by 
the sudden and tragic death ot Professor 
Birbal Sahni, the Director of the Institute of 
Palaeobotany, Lucknow, and, until recently, 
the Professor of Botany and the Dean of the 
University of Lucknow. India has lost one 
of its greatest sons. It was just a week pre- 
viously that we were so happy over the fact 
that the foundation-stone of the Palaeobo- 
tany Institute at Lucknow was laid under 
such delightful auspices by the Prime 
Minister, Pandit Jwaharlal Nehru. And a 
few days after this great event, we were 
still further overjoyed to learn the very 
happy news of Professor Sahni’ s election to 
the Presidentship of the Seventh Internation- 
all Botanical Congress at Stockholm in 
1950, the greatest honour that could be con- 
ferred on a botanist. The establishment of 
an institute for palaeobotanical research in 
India had been one of Professor Sahni’s 
most cherished desires. He endowed prac- 
tically all his property for the starting of 
this great institution. His idea in estab- 
lishing this institution was that, apart from 
its work of carrying on research in palaeo- 
botany, it should have a wide international 
outlook and that it should strive to promote 
cultural contacts with other countries 
through an exchange of students and 
by inviting foreign scholars as Visit- 
ing Professors. It was most befit- 
ting that a great international persona- 
lity like Pandit Jwaharlal Nehru should 
have honoured this international institute of 
Professor Sahni by laying its foundation- 
stone. It is a tragic irony of fate that, so 
soon after these two happy events. 

Professor Sahni should be snatched away so 
suddenly like this. He was cut off in the 
fulness of his powers. His contributions to 
palaeobotany are rich and full. But he had- 
still such a lot to do for his science and for 
his Palaeobotany Institute. 

He was born on the 14th November 1891 
at Bhera, Shapur District, West Punjab, and 
was the second son of Professor Ruchi Ram 
Sahni, M.A., Emeritus Professor of Chemis- 
try, Government College, Lahore, and Shri- 
mati Ishwar Devi Anand. He married in 
1920 Savitri Suri, yoimger daughter of the 
late Shri Sundar Das Suri, M.A., Inspector 
of Schools, Punjab. 

He was educated at the Central Model 
School, Lahore, Government College, Lahore, 
and at Emmanuel College, Cambridge (where 
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he was a Foundaton Scholar and Exhibitioner 
and secured the Hardyman Research Prize). 
He also attended the Summer Semester at 
the Munich University. 

He was one of the founders of the Indian 
Botanical Society which was started in 1921 
and was its President in 1923. He was 
Vice-President of the Indian Association for 
the Cultivation of Science for some time. 
President of the National Academy of Sci- 
ences of India for two years in 1937-38, 
Government Delegate to the Imperial Bota- 
nical Conference in London in 1935, Dele- 
gate to the Tercentenary of Museum d’ His- 
toric Naturelle, Paris, 1935, Fellow and 
Vice-President of the Indian Academy of 
Sciences, Fellow and Vice-President for 
some time of the National Institute of Sci- 
ences of India, President, Lahore Philoso- 
phical Society, Fellow of the Royal Asiatic 
Society of Bengal, Non-Official Member, 
Indian Delegation to Royal Society Scientific 
Conference in 1946. 

He was elected a Fellow of the Royal 
Society in 1936, being the fifth Indian to be 
elected for this honour. He was a Fellow 
of the Geological Society and a Foreign 
Honorary Member of the American Aca- 
demy of Arts and Sciences. 

He was the President of the Botany Sec- 
tion of the Indian Science Congress in 1921, 
President of the Geology Section of the 
Indian Science Congress in 1926, and Pre- 
sident of the Botany Section of the Indian 
Science Congress Jubilee Session in 1938. 
And he was General President of the Indian 
Science Congress Meeting at Madras in 1940. 

He was a Vice-President of the Palaeobo- 
tanical Section of the Fifth International 
Botanical Congress at Cambridge in 1930, 
and a Vice-President of the Palaeobotanical 
Section of the Sixth International Botanical 
Congress at Amsterdam in 1935. And, just 
before his death, he was elected the Hono- 
rary General President of the Seventh 
International Botanical Congress at Stock- 
holm in 1950. 

He was awarded the Barclay Medal of the 
Royal Asiatic Society of Bengal in 1936 for 
outstanding researches in Biological Scien- 
ces, the Sir Cattamanchi Ramalinga Reddy 
National Prize for National Technology in 
Sciences, Agriculture and Technology in 
1947, and the Nelson-Wright Medal of the 
Numismatic Society in 1944. 

He was Professor of Botany, the Benares 
Hindu University, during 1919-20, and was. 
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later on, Honorary Professor of Botany at 
the same University. He was Professor of 
Botany, University of Punjab, during 
1920-21, and Professor of Botany, University 
of Lucknow during 1921-46, and Dean of the 
Faculty of Science of the Lucknow Univer- 
sity during 1933-46. He became the Foun- 
dex -Director of the Institute of Palseobotanv 
in 1946. 

He had a most charming manner, and a 
frank and engaging countenance. And, 
with his ready smile and his large and 
bright and thoughtful eyes, he had almost 
a boyish appearance. In fact, in heart and 
mind, he actually did remain young and 
energetic throughout his life. He was al- 
ways simple, sincere, modest and imassum- 
ing and was most gentle and kind to every 
body. He was greatly loved and respected 
by the younger generation of research 
workers, on account of his geniality and his 
readiness to give them all possible help 
whenever necessary. And he commanded 
the affection and high regard not only of 
a large number of scientists but also of per- 
sons in other walks of life. In foreign 
countries, he was held in very high esteem, 
and numerous eminent foreign scientists 
were attached to him as personal friends. 

By nature, he was ardent, enthusiastic 
and energetic in anything that he undertook. 
His industry was amazing. And his own 
industry and zeal was always infectious and 
could be seen reflected in every one of his 
research students and colleagues. It was this 
unique quality of his which enabled him to 
gather round himself a large body of enthu- 
siastic research workers and which helped 
him to establish finally a great school of 
research in Palaeobotany at Lucknow. 

He did much to further botanical research 
in India, not only in his own special branch, 
viz., palseobotany, but in all the other 
branches of the subject as well. He had a 
burning desire to raise the standard of bo- 
tanical research to the high level that is 
seen in foreign countries, if possible, even to 
a higher level. Surely he had succeeded to 
a very large extent in this attempt. He was 
a great nationalist in his outlook, but I must 
however, point out that his nationalism 
was* not so bigoted as to prevent him from 
being a great internationalist as well. 

He was an excellent speaker and had a 
very agreeable voice. His lectures and pub- 
lic addresses were always a delight to hear. 
Both in his speeches and in his publications, 


he always expressed himself most clearly 
and faultlessly. Crystal clarity of thought 
and careful planning characterised all his 
publications. 

After having had an excellent training in 
research work in palaeobotany under 
the late Professor Sir Albert Steward 
at Cambridge, he returned to India 
in 1919. When he came to India, he 
found that the study of Indian fossil 
plants was occupying only a very subor- 
dinate position in Indian Botany. Though 
a good deal of knowledge of fossil plants had 
accumulated, all this knowledge was due to 
the work of the geologists, who were inte- 
rested in the study of plant fossil merely 
as indices of the geological strata. None of 
the Indian botanists had taken up the study 
of the fossil plants of the country, and not 
much was known regarding the structure 
and affinities of most of these fossil plants. 
So he immediately started an intense and 
sustained research work on the Indian fos- 
sil plants. He also trained up a large num- 
ber of students and members of his teaching 
staff in research work in palaeobotany. 

During the years 1919 to 1949, he 
and his colleagues published a host 
of most valuable papers on palaeobotany. 
Among the many outstanding palaeobota- 
nical problems that were tackled by him 
may be mentioned: The Gondwana flora; 
the Deccan Intertrappean flora; the age of 
the Deccan Traps; the age of the Saline Se- 
ries; Micropalaeontological work for corre- 
lating the oil-bearing rocks of Assam for the 
Burma Oil Company; Wegener Theory of 
Continental Drift; the age of the Glossopte- 
ris flora; and the land connection between 
Gondwana Land and Angara Land. Among 
the other publications may be mentioned 
several papers on the Jurassic flora of the 
Rajmahal Series, the fossil flora of the 
Karewa beds in Kashmir and the light they 
throw on the Himalayan uplift and the cli- 
matic changes in the Kashmir area, Pen- 
toxyleae, a new group of Jurassic Gymno- 
sperms showing a combination of features 
characteristic of the Cycadales, Coniferales, 
and Bennettitales, Homoxylon and its 
systematic position, etc., etc. 

He summarised the position of pa- 
Iseobotanical knowledge in India perio- 
dically in his masterly addresses before 
the meetings of the Indian Science 
Congress, the Indian Academy of Sciences, 
and the National Academy of Sciences.. 
He also organised several symposia under 
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the auspices of these learned bodies on 
various important palaeobotanical problems 
many of which had important bearings on 
geological problems, especially the ages of 
certain series. Professor Sahni was very 
largely responsible for bringing the bota- 
nists and geologists together. In 1926, in 
his Presidential Address before the Geology 
Section of the Indian Science Congress 
Meeting at Bombay, he said that fossil 
plants represented a debt that botany owes 
to geology. In the conclusion of his presi- 
dential address before the Botany Section 
of the Indian Science Congress Jubilee Ses- 
sion in 1938 at Calcutta, he said that the 
botanist had by his study of the fossil plants 
been able to repay at least a part of 
the debt he owed to the geologist. He had 
helped the geologists through a study of the 
fossil flora to decide the age of several 
strata. 

Professor Sahni has also published some 
valuable contributions to Archaeology and 
Numismatics- 

During his last days, he was busy working 
on the Devonian flora of Spiti and the sili- 
cified flora of the Rajmahal Hills. 

It is not easy to assess the full extent of 
the loss that the botanical world has sustain- 
ed through the sudden passing away of this 
great man. The void left by him cannot be 
filled for a long time to come. Only poste- 
rity will be able to form a real estimate 
of his great contributions to Botany. He has 
left behind him a great tradition, a great 
example and a wealth of knowledge, which 
will be a constant source of inspiration to 
all botanists and will keep his memory green 
and alive wherever palasobotany is studied. 

M. O. P. Iyengar. 


H aving had the privilege of being asso- 
ciated with the late Professor B. Sahni 
for nearly twenty-two years, first as a stu- 
dent, then as a collaborator and colleague, 
I value very highly indeed the kind invita-^ 
tion extended to me by Current Science 
to offer my humble homage to the memori’- 
of my illustrious guru, 

I shall endeavour to give in this brief note 
my impressions of India’s greatest botanist 
as a teacher and as a leader of botanical re- 
search, two aspects with which I have been 
familiar more than anybody else. 

Professor Sahni was not only a gifted 
teacher but also an ornament to the profes- 
sion. His profound knowledge of the subject 
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and his natural style were unrivalled. He 
was inimitable. It was a treat to listen to 
his lectures. They were characterised by 
remarkable clarity, directness of expression, 
a simple and lucid style and a wide sweep 
of facts. He was very exact in his expres- 
sion and meticulous in his language. Pro- 
fessor Sahni had the knack of making the 
most difficult problems exceedingly clear, 
particularly to the graduate classes, first 
stressing the most important facts in the 
order of their importance and then drawing 
in details- The students loved this direct 
and simple style, which they could follow 
without any effort, and gathered full 
strength to attend his lectures. 

His lectures to the post-graduate classes 
were bound to be heavy with a wealth of 
facts and details. There was no time limit 
to it; there was no waste of time or words 
either, but facts poured in quick succession 
and perfect sequence all in a convincing 
fashion. Difficult problems were made ex- 
ceedingly clear and new theories were ex- 
plained in a masterly way. All sides of a 
controversy were placed equally clearly 
without prejudice to any and there was no 
compulsion to favour any view, except to be 
guided by facts and facts only. One was 
always struck by his remarkable mastery of 
the subject and its wonderful exposition. 
With the above gifts Professor Sahni com- 
bined a wonderful skill in sketching. With 
miraculous speed he would sketch on the 
blackboard the necessary figures without 
leaving a single detail and facts and figures 
would always keep pace with each other in 
his lectures. 

It was a regular habit with him to enter 
in his notes all references to the latest work 
as soon as it appeared in print. So his lec- 
tures were always up to ^ date and even un- 
published work or work in progress in the 
department would be referred to. Complete 
references to original papers were invaria- 
bly given whether they were in his notes or 
not for he had a wonderful memory and his 
references to published literature were ac- 
curate almost to the page. Even during 
these lectures the idea of research would 
always be in the background. After finish- 
ing each group in his lectures, he would 
invariably draw attention to various 
research problems in that group— particu- 
larly in India. For the post-graduate stu- 
dent whose aim was research or even for the 
student who had just embarked on a re- 
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search career, his M.Sc, lectures were not 
only enormously informative but also ex- 
ceedingly suggestive. Many of the outside 
workers, even teachers from outside who 
used to join the department for the Ph.D. or 
D.Sc. classes, would invariably attend his 
M.Sc. lectures and profited by it immensely. 
Pi'ofessor Sahni could handle any subject 
with ease and mastery. He was as much at 
home in lecturing on Fungi or Genetics or 
Systematic Botany as he was in lecturing on 
the Morphology ' of Angiosperms of Pteri- 
dophytes or Gymnosperms. In fact he has 
taught all these subjects some time or other 
to the degree and post-graduate classes 
although latterly under pressure of work he 
had confined himself to the last two groups 
of botany in which he was naturally in his 
best elemeints. Particularly his treatment 
of the group Gymnosperms of which he was 
a master was simply marvellous. Whether 
it was his class-room lectures or lectures 
to a lay audience, he held the audience spell 
bound by his eloquence, correct pronuncia- 
tion, right accents and a free and natural 
diction. 

In the practical classes too Professor Sahni 
never rested for a minute. He was always 
explaining something or correcting some 
books or discussing some problem and would 
invariably come round to research and give 
a few useful tips. This would go on some- 
times even beyond the scheduled hours often 
late into the evening but none grumbled for 
one used to learn such lot during these in- 
formal talks. Himself a very hardworking 
person he expected others also to work hard 
and nothing pleased him so much as a hard- 
working and conscientious student. One of 
his favourite sayings was ''Hard work killed 
no body”. He insisted upon neat, orderly 
and methodical work, accurate sketching 
and correct labelling and attention to de- 
tails. The clumsy and careless worker would 
always invite a severe but .nonetheless cour- 
teous rebuke often sarcastic, which was very 
effective indeed. In the class-room Profes- 
sor Sahni was a perfect disciplinarian but 
induced it by his own' exemplary behaviour, 
and unfailing courtesy than by any harsh 
words. Even the most turbulent class would 
become absolutely quiet immediately he en- 
tered the room. 

Another sign of greatness in him which I 
have seen in the class-rooms was his admitting 
frankly his ignorance of certain things. To 
some kinds of unanswerable questions he 
would offer no teleological explanations but 


would mystify his young audience by the 
simple statement T do not know’. He would 
follow this by suggesting books where the 
point might be looked into further and would 
ask the students to come to him if they had 
any difficulties. 

As a director of research Professor Sahni 
was unrivalled. He inspired the love of re- 
search in every one • who came in contact 
with him. He could make a good research 
scholar of any kind of student. He had the 
gift to draw out the best in every student 
by sympathetic interest and timely encou- 
ragement. He would offer a wide choice of 
problems to the new research scholar and 
after the selection was made would sit with 
him regularly and give detailed instructions 
and references. Research was the passion 
of his life and he expected every scholar to 
share it. He admired conscientious and 
hard work even if it did not yield quick or 
spectacular results. He insisted always 
upon a very high standard of research — 
stressing more on quality than on quantity. 
He was critical, sometimes hypercritical in 
examining the student’s work; his results 
were subject to the most rigorous scrutiny, 
all in the interest of the student himself. 
Once the results and the research paper 
were approved by Professor Sahni the stu- 
dent was supremely satisfied. He knew that 
his work was fully purified. Professor 
Sahni insisted on the research paper being 
fully illustrated and flawless in every detail. 
The language had to be very exact and 
opinions guarded. Superficiality, hasty con- 
clusions and irrelevant facts always irritated 
him. He hated the ponderous style and in- 
volved constructions. He always used to 
say “ Know what you have to say and say 
it straight ”. He insisted on brevity, direct- 
ness and clarity. ‘Never use two words 
when one can serve the same purpose ’ was 
his maxim. When facts were not sufficient- 
ly convincingly put he would say curtly with 
a smile ‘ I am not convinced ‘ Put your- 
self in the place of the reader who does not 
know the subiect and see if you are convin- 
ced ’ he would add, correcting the manu- 
script. He had an eagle eve for details in 
research as well as in publication. Not a 
single spelling mistake, typographical error 
or printer’s devil would escape his eye. 
Professor Sahni’s guidance in research was 
not only inspiring but also bred confidence 
and caution in the young worker — ^two qua- 
lities most essential for a successful research 
career, It was a pleasure to collaborate 
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with Professor Sahni in any research. The 
junior worker was treated as an equal, his 
opinion invited and more credit given to him 
than was his due. 

Himself a great collector of plants — ^living 
and fossil — ^he insisted on his research 
scholars collecting their own material with 
complete field notes. His own tour notes 
and collection data are a mine of informa- 
tion, however hastily they may have been 
drawn. 

Often have I seen him in the museum or 
class-room examining hurriedly specimens 
still to be worked out and wistfully exclaim 
“ A life-time is too short for working out 
even a few of these silicified blocks And 
yet how much he accomplished in his own 
brief life-time ! 

I cannot conclude this note without refer- 
ring to the human side of this great scien- 
tist and teacher. His unfailing courtesy, 
personal charm, cheerfulness, refined man- 
ners and radiant smile, all contributed to his 
m.agnificent personality. He had a very 
fine sense of humour and would enjoy a joke 
even at his own expense. He mixed freely 
with students and it was mostly at informal 
gatherings or excursions that one could see 
the remarkably human side of him which 
was covered by a busy and restless exterior. 
He " was a thorough sportsman and was a 
keen teniiis player and chess enthusiast. A 
nationalist to the core he had always an 
international outlook in scientific and huma- 
nitarian fields. 

Indian science has sustained .an immense 
loss in the passing away of Professor Sahni. 
To the Department of Botany in this Univer- 
sity which he organised and raised to the 
foremost centre of botanical research, it has 
been an irreparable loss. To me who had 
been associated intimately with him for 
more than two decades and had been in- 
fluenced by his personality to a measure 
which cannot be expressed in words, Pro- 
fessor Sahni’s demise has been a personal 
shock indeed. This has been so to numerous 
students of his who looked upon him as their 
greatest friend and beloved guide. Although 
his beaming face smiles at us no more in 
fiesh and the inspiring voice is hushed for 
ever, yet to those of us who had come imder 
its magic spell they will live for ever and 
ever in our memories. May- his soul rest 
in peace ! 
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S TUDENTS and colleagues of Professor 
B. Sahni, Sc.D., D.Sc., F.R.S., all over 
India were deeply grieved at the sudden and 
abrupt end of a great and distinguished 
career. To every student of his the loss is 
irreparable for, there has been such a great 
personal spell cast on us by this remarkable 
personality that we keep on repeating in our 
minds “ Our beloved Professor is not gone, 
he is always with us Such was the re- 
gard we had for Professor Sahni ! 

In 1934, I nervously entered the Botany 
Laboratory at Lucknow and met my Profes- 
sor for the first time. I had sent in my card 
and was called in immediately. Professor 
Sahni got up from his chair and with his 
inimitable smile gave me a warm firm hand- 
shake. I was charmed by the personality, 
charmed beyond words. Those soft yet 
crisply spoken words of welcome still ring 
in my ears not dimmed in audibility by the 
passing of years and that momentous meet- 
ing started an affectionate relationship bet- 
ween teacher and taught and has continued 
ever since only to be prematurely broken by 
the passing away of my illustrious teacher. 

Professor Sahni was a lucid speaker. His 
lectures were a delight; erudite, masterly 
and thorough, in short, par excellence. Who 
can forget his thoughtful introduction to the 
Pteridophyta, his genial and often humo- 
rous comments on the various views expres- 
sed by contemporary thought on the engros- 
sing topics relating to evolutionary tenden- 
cies in the group ? Who dare forget his 
masterly sketches, so swiftly and dexterous- 
ly made with both hands ! His excellent 
discourses on the Bennettitales, the Cay to - 
niales, the fossil and living gymnosperms, 
the theories connected with the stelar evolu- 
tion; the remarkable . facility with which he 
would refer to the most intricate problems 
connected with the phyllode theory or any 
other, all remain a great treasure to those 
who have had the good fortune to have 
learned Botany from Professor Sahni. 

Professor Sahni’s greatest gift, perhaps, 
was his ability to put a student at ease. 
Ignorance of the individual in the matter of 
correct knowledge in the subject was to him 
no matter for ridicule. On the contrary, he 
would enlighten the young seeker with all 
the seriousness of a genuine teacher. T am 
reminded of an incident when I was doing my 
Master's Degree. On apologetically request- 
ing the Professor to explain a particular stru- 
ture in the sporocarp of MarsUia quick came 
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the answer, “a postmaster needs no request to 
affix the date stamp, so too the duty of 
a Professor, it is his privilege to teach ! ” 
Years later when I had the privilege of being 
on Professor Sahni’s staff, short though the 
period was, I was called upon to deliver a 
talk on some of my researches. The post- 
lecture discussion was initiated by Professor 
Sahni in these words, “ I shall be glad if all 
of you will heckle the lecturer; there is a 
misnomer amongst us that new ideas of a 
research worker should not be shared for 
common good, I may say this, the more 
ideas you give or take out of a research work- 
er the more he will get. The most success- 
ful research worker never hesitates to discuss 
his new ideas with his colleagues Such 
was his liberality on academic problems. 

There were a number of outstanding cha- 
racteristics of the Professor which are 
worthy of emulation. Foremost among these 
was his great humility. In the class-room 
he would seldom speak at length of the 
scientific contributions of himself, his stu- 
dents or colleagues. Another quality was 
his desire to give equal impetus for other 
workers to develop their fields of study. He 
would often state that the finances of his 
department had to be uniformly spent on all 
branches of Botanical teaching and re- 
search. It could be said without any fear 
of contradiction that the establishment of 
research schools in Plant Pathology, Physio- 
logy, Bryology and Ecology in his depart- 
ment, hand in hand with his special branch 
of Palaeobotany, shows the tolerance . and 
sagacity of the Professor. In many of his 
lectures he would refer to the importance of 
the various branches and stress the need for 
an all-round knowledge in all branches of 
botanical teaching and research. 

There are many incidents that made a 
great impression on the Professor’s students. 
In one of the lectures Professor Sahni was 
late by five minutes. As soon as he entered 
the lecture theatre, smart came an apology 
‘‘ in my long career as a teacher I have not 
been late by five minutes, I owe you my apo- 
logy That was characteristic of him ! In 
the practical classes the Professor would give 


detailed instructions to every student and 
in spite of his multifarious duties, he would 
make it a point to attend to his work with 
the graduate students, the post-graduates 
and the research students, indeed, every 
little detail would be gone into. When clo- 
seted with research students he would stress 
the need for precision, neatness and prompt- 
ness. Mentioning about promptness, I should 
like to record here that personal correspon- 
dence with the Professor was always a great 
pleasure for anyone, as they could depend on 
him for a prompt, courteous reply. I re- 
member his mentioning to me that normally 
no letter was kept pending for more than 
twenty-four hours ! Professor Sahni’s inte- 
rest in students went beyond his Department 
of Botany. As Dean of the Faculty of Sci- 
ence he had fixed hours of interview, when 
the under-graduates and post-graduates had 
an equally uniform reception. Indeed, many 
belonging to the other science departments 
were known to him by name — a tribute to 
his power of remembering faces and names. 

There have been occasions when I travell- 
ed in this country with Professor Sahni. 
They were rare privileges when one would 
be faced with his profound humour, deep 
understanding of human problems and great 
simplicity. But’ more than these grand 
human qualities, he had a love and affection 
for his students which was unfathomable. 
In one of my train travels with Professor 
Sahni I was overwhelmed to see the Pro- 
fessor making towards my compartment at 
midnight to bid good-bye in the typically 
Sahnian fashion since he had to change on 
to another route. One could narrate so 
many incidents that have made a deep and 
everlasting impression on our minds. To us 
Professor Sahni’s passing away is an irrepa- 
rable loss, but to India, his geniality, sense 
and love of duty, devotion to the welfare of 
his pupils stand as soft focussed spotlights 
which I hope and trust may fall kindly on 
many a young rising teacher who might 
mould his character on that of the Doyen of 
Indian Science, our revered and respected 
Professor Birbal Sahni. 


T. S. Sadasivan. 
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PROHIBITION AND HEALTH 
The September (1948) issue of Current 
Science contains a masterly leading 
article on the Scientific and Economic 
Aspects of Prohibition”. But, I am afraid, 
some important health problems arising 
from Prohibition have been overlooked in 
the article. True, "drink devil’ has 
become a problem and a menace in regard 
to the health of the community. But, 
strangely enough, prohibition too will 
bring in its train a number of important 
health and nutritional problems, which the 
scientist and the administrator will do 
well to study. 

In his book, ""The Inequality of Man” 
Prof. J. B.S. Haldane, F.R. S., draws at- 
tention to the "Tragedy of Naum,’ an 
account of which appeared in the Proceed- 
ings of the Royal Society of Medicine (1930). 

""Nauru or Pleasant Island lies in the 
Pacific Ocean near the equator and con- 
tains large deposits of phosphate. So its 
inhabitants contribute to the world over- 
production of food (Haldane refers only 


to the food situation in 1930) by exporting 
portions of their native land. They were 
in the habit of drinking toddy made from 
fermented palm -juice and on occasions 
became very tipsy in consequence, which 
doubtless Jessened, their efficiency as 
excavators. Nauru is governed by Aus- 
tralia under a mandate from the League, 
and the paternal Government issued an 
ordinance forbidding the use of toddy. 
Perhaps the efficiency of the natives as 
labourers increased, but their infantile 
mortality rose to 50% within six months 
of this law coming into force. 

"" It was found that the children at the 
breast were dying of beri-beri, a disease 
due to the deficiency of Vitamin B^. This 
substance is nearly absent from the rather 
monotonous diet of the mothers, but is 
present in large quantities in the yeast 
from which the toddy is made. The 
Medical Officer of Health discovered this 
fact and (doubtless after an appropriate 
delay) toddy was allowed again. The 
infant mortality immediately fell to 7%. 
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The situation in many areas of Central 
India is quite similar. Large sections of 
the population are on the borderline of 
Vitamin deficiency, and suffer from 
time to time from mild beri-beri. In these 
circumstances, adults generally survive 
in rather poor health, but breast-fed 
children die. This dietary deficiency is 
at least to some extent supplemented by 
the use of toddy made from palm-juice” 
(Haldane). 

For the past several years, we have been 
experiencing the rigours of an unprece- 
dented food- shortage. That means, we have 
been systematically semi-’starved all these 
years. Our general health condition has, 
as a result, deteriorated, with the conse- 
quential diminution in our resistance to 
disease. The low rate of ration obtainable 
often happens to be very poor in quality. 
If our food was deficient in Vitamin even 
in the days when good-quality food was 
not scarce, surely there is reason to think 
that our present-day diet would be com- 
pletely devoid of any trace of vitamins and 
other ingredients of special food-value. 
At best, we would be consuming only foods 
of ‘fuel-value’ such as those rich in carbo- 
hydrates — vitamins, proteins and minerals 
never coming into the picture! 

Prohibition should be viewed against 
this background. Prohibition of distilled 
drinks, such as arrack and imported varie- 
ties, is quite welcome. Those drinks have 
no food-value and they do irreparable 
harpi. But, prohibition of crude toddy 
takes away from the hands of the ordinary 
labourer, his only source ©f vitamin supply. 
The well-to-do members of the community 
invariably go in for ‘costly drinks’, which 
means distilled ones. Even if some of 
them have been using crude toddy, before 
the introduction of prohibition, they can 
now afford to turn to costlier ways of 
fighting Vitamin deficiency. To the comthon 
labourer, no such alternative e:|cists. 

It is therefore the duty of the Govern- 
ment to look into this matter at once. 
Along with the provision of recreational 
facilities to the drink-deprived, an organ- 
ised effort should be made to distribute 
vitamin tablets free of cost, among the 
poorer sections of the population; a propa- 
ganda party should tour villages and towns 
to instruct the people as to the necessity of 
^taking in the required quantity of vitamins. 
*This should be followed up by extensive 


research to devise ways and means to 
“ vitaminise” the common man’s food. We 
hate taking pills daily for a life-time. 
Our ordinary diet should therefore be made 
to contain vitamins in sufficient quantity. 
Not only that, some cheap method, having 
a good popular appeal, should be developed 
to supplement our food with vitamins. 
For example, raw polished rice could be 
banned and unpolished parboiled rice 
compulsorily introduced instead. In the 
process of polishing, the outer layers of 
rice are removed. It is at present used as 
animal food, while it can be profitably 
used for human consumption in the form 
of bread and cakes. In Japan, it is used 
in. pickling. The same method can be 
advantageously adopted in India, as pickles 
occupy a pride of place in Indian food. 
More use of vegetables, fruits, pulses, 
etc., may also be popularised. These are 
some only suggestions as to the courses 
research should take. 

Another question, though not scientific, 
inevitably props up, when discussing 
prohibition. Is it worth-while to embark 
on prohibition at this juncture, at the cost 
of great nation-building schemes? To 
take but one example from Madras : 
Madras loses about 17 crores of rupees 
annually consequent on the introduction of 
prohibition. The Government have before 
them a good number of schemes to increase 
by millions our acreage of food-crops, by 
the construction of dams, etc. Some of 
these plan’s are either delayed or postponed 
indefinitely for want of funds. If therefore 
prohibition could' be postponed by a couple 
or more years, we would be able to divert 
at least this seventeen crores to finance 
those schemes. When once our food posi- 
tion is secure, we can safely and with 
confidence, embark on our long-cherished 
ideal of total prohibition. Another thing: 
by postponing the introduction of prohi- 
bition by only one year, Madras will be 
able to give immediate effect to the aboli- 
tion of the Zamindari .system, as the com- 
pensation payable can be met from current 
earnings alone ! These may seem a bit too 
harshly realistic; blit we cannot escape 
these realities by simply shutting our eyes. 

Trichur, 

Cochin State, . M. C. Nambudiripad, 

January 21, 1949. 



168 


Letters to the Editor 


ON THE SPECTRUM OF FLAME 
CONTAINING POTASSIUM SALTS 

Panay^ has reported a continuous spectrum 
of potassium obtained by introducing into 
a Meeker burner air carrying atomised KCl 
solution. He has examined the intensity 
distribution in this spectrum between A 5600 
and A4110 and found a maximum at A 4430 
and a minimum at A 5400. The continuous 
spectrum extends farther into the ultra- 
violet with gradually diminishing intensity 
and in the visible region, superposed over 
the continuum are a few lines of potassium, 
viz,, A7699-65, A4047-44 lines of the 'princi- 
pal series, A 6939-11, A 5340-23 lines of the 
sharp series and A 5360 line of the diffuse 
series, the D lines of sodium and two fee- 
ble lines at A 4947 and 4637. A band at 
A 5650 and another between A 6180 and 
A 6460 spreading possibly to A 6050 and A6730 
have also been noted by him. 

To understand clearly how the continuum 
and the different bands and lines noted by 
Panay arise, the spectrum of flame con- 
taining atomised KCl has been photograph- 
ed in essentially the same manner as by 
Panay and a continuous spectrum extend- 
ing from the long wavelength limit of an 
Ilford panchromatic plate down to about 
A 3000a (fainter continuum extends to even 
shorter wavelength) has been obtained. 
The continuous spectrum in the visible 
region shows a maximum and a minimum 
near the regions described by Panay and 
has superposed over it the D lines, the Co 
bands at A 5636, A5165, A4737, A4382, and the 
■strong members of the OPI bands at A 3064. 
The red K lines could be seen visually but 
were beyond the sensitive region of the 
plate. The second members of the princi- 
pal series of potassium appeared but no 
sharp series or diffuse series lines mention- 
ed by Panay ware obtained. 

To eliminate the effect of the gas flame, 
its spectrum uncontaminated by any salt, 
was photographed. This showed essential- 
ly the same features as above (including 
even the D lines). The inner cone of the 
flame gave the bands much stronger over 
the continuum than the outer cone. Further, 
the continuum was stronger in the flame 
containing KCl than in the one without it. 
The spectrum was also photographed with 
atomised NaCl in the flame. This again 
showed the same features as the KCl 
flame; the D lines were stronger. 

; Jt thus feeems that the continuum refer- 
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red to by Panay has nothing to do with 
potassium in particular. It rather belongs 
to the type of continuum which is ordinarily 
present in the flame and which has been 
attributed mainly to continuous electron 
radiation, i.e., radiation. of the electron's in 
the field of ion|3 formed in the discharge, 
by Finkelnburg.^’^ The introduction of 
easily ionizable atom^s like those of Li, Na, 
or K makes the continuum considerably 
stronger. Part of the spectrum might also 
be due to bimolecular association of the 
type of NO+ 0 =N 02 +yellow green con- 
tinuum of the flame (see Gaydon-^). Fur- 
ther, it is also difficult to see how some of 
the lines can be attributed to the sharp and 
diffuse series of potassium, as has been 
done by Panay, when intervening members 
of the series like the A 5802 line of sharp 
series and A 5832 of the diffuse series are 
absent. By assuming that the wave-length? 
given by Panay are only approximate it is 
possible to explain some of the radiations 
as due to Co or CH, but it does not appear 
feasible to explain all of them in any 
satisfactory manner. In the present case, 
however, although a continuum similar to 
Panay’3 has been observed, no extra radia- 
tion which cannot be explained has been 
found to appear on the plate. 

Science College, S. P. Sinha. 

Patna, 

March 2, 1949. 
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NEW BANDS OF COLUMBIUM OXIDE 
An extensive band spectrum consisting 
of red-degraded bands and attributable to 
the CbO molecule has been observed in the 
region 6500-4200 A°.U., in the ordinary 
Columbium arc in air and in heavy current 
discharge through CbCl^ vapour. They 
could be distinguished as two systems: ( L) 
from A 6500-5600 and (2) from A 5500-4200, 
The first system presents a complex vibra- 
tional structure. The second is more open 
and well defined with band-heads ac- 
companied by partially resolved rotational 
structure. The prominent heads occur in 
widely separated regions at v 19120, 20340, 
21320, 22163, 22878, the separations between- 
successive heads being 1220, 980, .843 & 715 
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The intensity distribution in these 
heads suggests the probability of v 20340 as 
the (0, 0) head. The two systems may be 
designated as y and a respectively, on the 
analogy of the ZrO^ and the TiO^ bands 
which the preisent bands resemble closely. 

Analysis of the bands is in progress and 
details will be published shortly. 

V, Ramakrishna Rao. 
Physics Department, 

Andhra University, 

Waltair, 

March 22, 1949. 
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GYPSIFICATION OF APATITES IN 
THE KODURITES 

During the course of detailed chemical 
and optical studies of the Kodurites from 
the manganese mines of the Garividi area 
in the Vizagapatam district, a rather 
unusual case of the alteration of apatite to 
gypsum along the peripheral ‘zones was 
noticed. The apatite is a manganese fluor 
variety with the formula 3(Ca.Mn)3 
.PaO^.Ca (F2.CI2). During the optical 
examination, it was noted that the peri- 
phery of the apatite showed different optical 
features from those normal to the, apatite. 
The central grain shows uniaxial negative 
characters with straight extinction, where- 
as the peripheral zone is biaxial negative 
with inclined extinction which polarizes 
with second order blues and pinks, charac- 
teristic of gypsum. The analysis of the 
apatite and its modal composition indicated 
92*93% of apatite and 7*07% of gypsum. 

Chertification and kaolinisation are 
universal in the Kodurites. The problem 
of the origin of the cherts and kaolin in 
this area as elsewhere is a debatable point, 
i.e., whether it is due to hydrothermal or 
meteoric alteration. 

Vogt^ in common with several other in- 
vestigators attributed kaolinisation of the 
felspars to carbonated waters. Lindgren^ 
controverted this view on the ground that 
the pure aluminic silicate cannot be formed , 
in the presence of carbonated waters alone 
and that the presence of H2SO4 is essential 
to bring . about kaolinisation. Fermor^ ruled 
out this possibility on the ground that there 
was no evidence of the presence of the in- 
fluence and action of H2SO4 in the Kodurites. 
The gypsification of the apatites in the 


Kodurites of the Garividi area is fairly 
fiequent and this points clearly to the action 
of sulphuretted waters. Therefore, it 
appears that the view put forward by Lind- 
gren regarding the importance of H.SO^ in 
kaolinisation of felspars really finds ^a sup- 
port here since there is a replacement of 
apatite by gypsum (CaS04*2H20). The 
authors do^ not, however, claim that this 
alteration is brought about exclusively by 
hydrotherma] agencies. 

We are not aware of any reported 
occurrence of the gypsification of apatites 
in literature. 

A detailed paper embodying the results 
of chemical and optical study of the 
Kodurites and associated formations by one 
of us (G. P. R.) is under publication else- 
where. 

Geology Dept., C. Mahadevan. 

Andhra University, G. Prabhakara Rao. 
March 16, 1949. 


1. Vogt, Trans. Amer. Inst. Ming. Eng., 31, 
150. 2. Lindgrsn, Waldemer, Ibid., 30, 658. 

3. Fermor, L.L., ‘'Manganese-Ore Deposits of 
India/’ Mem. G. S. I., 37, 274-75. 

VANADAMETRY— PART III 

Volumetric Estimation of Ferrous Salt in the 
Presence of Phenols 

In Parts I and II of this series the advant- 
ages of sodium vanadate as a volumetric 
reagent in place of permanganate or 
dichromate have been emphasized. Viswa- 
nadham and Gopala Rao^ have shown that 
citric acid in ferrisubchloridum citratum 
B.P. interferes in the estimation of ferrous 
iron, by potassium dichromate. They have 
proposed the use of sodium vanadate. 
Lyons and Appleyard^ who found a similar 
intereference by citric acid and sugars pro- 
posed ceric sulphate for the estimation. 
Ferrey^ showed that ceric sulphate does not 
give satisfactory results in the estimation 
of ferrous iron in the presence of phenol. 
As several phenolic compounds are used in 
pharmaceutical preparations as preserva- 
tives, it was considered necessary to in- 
vestigate the problem in detail. 

We have now found that dichromate 
oxidizes phenol, ortho-cresol, paracresol, 
m-cresol, and resorcinol, in the presence of 
ferrous salts by an induced mechanism. 
Ceric sulphate is capable of oxidizing the 
phenolic compounds even in the absence of 
ferrous salts to dirty coloured compounds 
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insoluble in dilute sulphuric acid, so that 
this reagent is not suitable for the esti- 
mation of ferrous salts in the presence of 
phenolic compounds. Sodium vanadate has, 
however, been found to give excellent 
results as shown in the following table. 


Composition of solution 

Amount of 
ferrous iron 
found by 
ceric sulphate 
titration 

Amount of 
ferrous iron 
found by sodium 
vanadate 
titration 

Amount of 
ferrous 
iron taken 

Amount of phenolic 
compound 

millimols. 


millimols. 

millimols. 

0-7191 

nil 

0-7200 

0-7201 

0-7191 

:0-5008 phenol 

0*8230 

0-7201 

0-7191 

0-5090 paracresol 

0.8245 

0-7201 

0-7101 

0-4684 ortho cresol 

0-8212 

0-7086 

0.7101 

0-4666 meta cresol 

0-8194 

0-7086 

0-7139 

0-4562 lesorcinol 

0-8945 

0-7139 


Sodium vanadate will thus be, found to 
have some advantages even over ceric 
sulphate. Detailed results will be published 
elsewhere. 

M. Narasimhasastri. 

J. V. S. Raman JANEYULU. 

G. GopAla Rao. 

Andhra University, 

Waltair, 

April 20, 1949. 


1. Gopala Rao and Raman janeyulu, Curr. 
ScU 1949, 18 , 72. 2. Gopala Rao and Brahmaji 
Rao, Ibid., 1949, 18 , 3. Viswanadham and 

Gopala Rao, Ibid,, 1943, 12 , 327. 4. Lyons and 
Appleyard, Quart. J. Pharm, Pharmacol., 1937, 
10 , 348, 5. Ferrey, /bid., 1937, 10 , 351. 


THORIUM PERIODATE AND ITS USE 
IN THORIUM ESTIMATIONS 
Ray Chaudhury^ reports that thorium nit- 
rate in dilute nitric acid solution yields on 
prolonged heating over a water-bath, with 
excess of sodium paraperiodate a gelatinous 
precipitate of the composition ThHIO^, 
SHgO. This substance is further reported 
to be stable up to 600° C. The strength of 
the acid solution has not been specifically 
mentioned, but our experiments with 2N 
acid using potassium periodate in place of 
the sodium salt have not been successful. 
We have therefore undertaken a more 
systematic investigation and our experi- 
ments show that precipitation occurs : only 
at IN or lower acid concentration. Even 
under these conditions significant quantities 
of thorium remain in sojutiom though a ten-^ 
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fold excess of periodate is used. If, however, 
hot neutral potassium periodate is added in 
slight excess to a hot neutral solution of 
thorium nitrate, there results immediately 
a white gelatinous precipitate, which may 
conveniently be filtered and washed through 
a sintered glass crucible. This, on drying at 
105 to 110°C. for 3 to 4 hours, changes to a 
semi-transparent mass of constant weight, 
and composition as reported by Ray Chau- 
dhury.^ The time of drying is not critical, 
but the temperature should not rise much 
above 120° (even at 180“ iodine vapours are 
observed). When the above procedure is 
followed, the precipitation of thorium, is 
quantitative as can be gathered from the 
following typical results. 


Wt. in g. of 
ThHIOe, 5fLO 
obtd. 

Wt. in g. of 
thorium cal- 
culated 

Wt. in g. of 
thorium taken 

0-2471 

0-1051 

0-1055 

0-2479 

0*1054 

0-1055 

0-2368 ' 

0-l'J07 

0-1008 

0-2357 

0-1002 

0-1008 


Thorium periodate precipitate is ^soluble 
in dilute mineral acids and can accurately* 
be estimated volumetrically in the following 
way:— the washed precipitate is dissolved 
in dilute hydrochloric acid and a slight 
excess of potassium iodide is added. The 
iodine liberated is titrated against standard 
thiosulphate. One atom of thorium corres- 
ponds to one periodate group or eight 
equivalents of thiosulphate. The following 
example will illustrate the accuracy of the 
volumetric estimation 0*1055g. of thorium 
was taken. ’ The estimted values were 
0.1047, 0-1048, 0*1050 and 0-1052. 

An interesting property of the periodate 
precipitate is that while it ordinarily retains 
five molecules of water of hydration, on 
prolonged desication (3 weeks) in vacuuni 
over caustic potash, a part of this water 
is lost and its final composition corresponds 
to ThHIOg, 4 H 2 O. 

Work on the use of periodates in the 
separation of thorium from cerium earths 
is in progress. 

M. Venkataramaniah. 

Bh. S. V. Raghava Rao. ^ 
Andhra University, 

Waltair, 

February .22, 1949. 

- 1. Ray Ghaudhury, jr.r.C.S., T941, 18^ 335. - 
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A NEW SYNCHYTRnjM ON PHASEOLUS 
MUNGO 

\ \KHV on tiiiol ( l^liaa *oluii 

inujojtih,) t'atLsuii* ion was* notiood 

on thr (unannniont Farm, Jalinmu, Ka.st. 
Kh;uu!rsh in Aut\n<t. UMH. A roforonca^ 
Ihrour.h htoratnro .showtul that no speoios 
of Snnahij! nuni was rt'portod so far on this 
plant and tiiat tho'U^ rt^pmdcd on other 
.leipnntss difltned a ipHMt <U‘al anti htmee it 
is firoposeil to assiim it a spcnnlle rank, 

,V|/af*li|/f rimn p}msvali Ikttel, Kulkarni 
anti Dhantit* sj). nov, 

l#euves are Vovered on botii sides with 
t|uatlrilatin’al to polyicomd crusts, rneasur- 
ing 1-2 1 !nnt. winm ciuiulrilateral. Seve- 

red crusts when limited by veins eoultssce. 
CoU>ur of crust on the upper surface'! is 
cii‘ep“- brown whUe it is pule brown on the 
lowei surfacis Infection occurs rarely on 
petiedes. 

H(sslin|^ sporanipa many in a erust, but 
oiu^ in each host cell, spherical to slightly 
elhpsoitlal, smooth, with thick dark brown 
wall, measuring p (average 

22-8/0 in diamet»‘r. Endospore spherical, 
olive brown, smooth, thick walled, 2’5/t 
thick epispore. 

On leaves and petioles of Phaseolus 
mungo L. (Urd bean), Jalgaon, India, 
August 1848. 

The authors are thankful to Rev. Ft\ 
11. Santapau, k.j., of St. Xavier’s College, 
Bombay, for the following Latin rendering 
of the description. 

Svncftjpriuui pfuLseoli Patel, Kulkarni 
and I)hand<^ p<‘c. nov* 

Foliorum utraque facies coopertu costris 
cpiadrilate’ralibu.s v<d polygonalibus, qua- 
drilateralibus tfuiilivm 1 -2x1 mm. magnit. 
IHures costra% cum vemis hmiiantur, co- 
alescuni. Costrarum color in facie superi- 
ore est fusee brunneus, in inferiore vero 
facie pailidi* brunneus. Infectio ruro in 
petiolis invenitur. 

Sporangia quiescentia plura in singulis 
costris, SiHl singula otxmrrunt in singulis 
plantar hospitis cellulis. spha^rica ad ten- 
uiter ellipsoidea, levia, crassis et fusee brun- 
neis parietibus ornata, magnit. IB.O 
(mediet. 22.8/4) in diam. Endosporium 
spha!ricum, olivaceo-brunneum, leve, cras- 
sis parietibus praeditum ; episporium 3-3 /i 
crassum. 

In foliis et petiolis Phaseoli mungo L.^ 
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(Ifi'd btxin), in loct) daigaon, imlia, iiu'nsc 
augustu 1948. 

Plant Ibith. Laboratory, M. K. P^TK^. 
Agricailtural Colk*g(‘, V. S. Kui.kauni. 
Ihiona, G. W. DhaNde. 

Januarg 15, 1949. 

A CASE OF SIMULTANEOUS MUTA- 
TION OF TWO INDEPENDENT GENES 
IN THE CHILLI CAPSICUM ANNUUM L, 

Thkuk ur(‘ st'vmal castes of .spontaneous 
mutation involving a .single gene, but cases 
of simuliaiu'ous mutation of wo tor more 
geiu'S occurring spontaneously are perliaps 
races A case of simultaneous mutation 
of two indep(m(h‘nt genu's, oiu' deii'rmining 
the colour of ri|)e fruit and the other plant 
habit, has bc'en i*ecorded in the chilli crop 
in this Division. The colour of ripe fruit, 
red or yc'llow, is only a varietal dilTerence. 
the bulk of the commercially grown chillies 
bedng rt'd fiaiiic'd. In the chilli collection 
in this Division both red and yt'llow fruiicxl 
varietit‘S art' })rcst‘at. As regards compact 
plant habit with Iruit.s uppt'uring in clus- 
ters no varitdy in the collection of Ihi.s 
Division possesst'd these churacleristics, nor 
is the author aware of the c'xistence of such 
a variety. A plant witli such charac- 
teristics, which arose as a mutant, was first 
observed in Ihps Division and describt'cl as 
‘‘Bunch ’’ mutant (Dc'shpandt', 1940). 

Genetical invc'stigations in this crop have* 
shown that red t'olour of fruit is a singU* 
dominant to yt'llow and normal plant hal)ii 
dominant to comi>act In bit ( Dc'siipande, 
1983, 1941). 

la the year 1948-44 in the progeny of 
a single, un.seJf(‘d plant of N. P. 84. which 
has red fruits and rmrmal plant liabii 
(Shaw and Khan, 1928), plants with com- 
pact habit and plants with yellow fruiLs 
ubso were obsiu'vcd. On taking count.s tlie 
frequencies worn found to be as follows: « 


\ 

Nui’jn.a habit 

Xoiaa'.u'i hai>it 


1 

1 

1 

Rtnl 
fiuiii tl 

1 rbuiiM 1 

VX41.IW 
frail tnl 
tJlant.H 1 

krd 
j fniiiad 
jdantH 

VcUoW 

fruitt'd 

1 plantH 

'fiita 

Fr«t}ut,na it:-) 
ohHttrvcd 

12 1 

8 1 

■' 

1 

29 

Frec|u«jiu'it:^ 
cali*\Uutc<l 
on 9 : n : 8 : 1 
ratio 

1 1 -iX) 

8 -78 

:i-7r) 
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It may be seen from the data that the 
agreement between the observed and the 
theoretical frequencies on the basis of two 
factor difference is very close. 

That this- segregation is not the result 
of a natural cross with the bunch” 
mutant recorded earlier (Deshpande, 1940) 
or with a yellow fruited type is evident 
from the fact that the fruit size and shape 
in all the plants of the segregating progeny 
were uniform, whereas the “ bunch ” 
mutant referred to above has much longer 
fruits, besides being red fruited and the 
fact that no yellow fruited type in the 
collection has the size and shap? of the 
fruits of the mutant. 

This therefore is a clear case of two 
independent dominant genes mutating simul- 
taneously to their recessive condition. 
The parent plant of the segregating progeny 
of N. P. 34, which had normal plant habit 
and red fruits, must have been heterozygous 
for the two genes controlling the two 
characters involved. This heterozygous 
condition may have resulted from the 
mutation of the dominant alleles for normal 
habit and red colour of ripe fruit. 

From this segregating progeny pure 
breeding plants with compact habit and 
red and yellow fruits respectively have 
been isolated and added to the collection 
of chilli varieties maintained at this 
Division. 

Indian Agricultural R.B. Deshpande. 
Research Institute, 

New Delhi, 

March 7, 1949. 


1. Deshpande, R. B., Indian J. Agril. Set, 
1933, 3, 219-300. 2. — , Indian, F mg., 1940, 1 , 
178. 3. Indian J. Genet, and PL Breed., 1940, 
4 , 54. 4. Shaw, F. J. F., and Khan, A. R., Mem. 
Dept. Agric. Ind. Bot. Ser., 1928, 18 , 59-82. 


INDEX FOR EARLINESS IN SUGARCANE 
Ripening in sugarcane is a vegetative pro- 
cess unlike in the case of grain crops in 
which latter sexual processes are involved. 
In the former, ripening is largely season 
bound but the degree of ripening depends 
upon the age of the shoot, soil and climatic 
conditions. Active growth of sugarcane 
more or less coincides with the monsoon 
periods, and ripening starts with the 
slackening of growth and the onset of coW 
dry months. There are varieties which 
ripen early or late. Thus, ripening may 
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be said to be a resultant of the external as 
well as internal factors. 

Among the external factors which bring 
about ripening may be mentioned (i) Soil 
type, (iO Soil moisture, (m) Fertility 
status of soil, (iv) Manures applied and 
(?;) Cultural practices. There is abundant 
literature discussing the effects of these 
factors on ripening, and hence for the sake 
of brevity they are not mentioned here. 

Regarding the internal factors very little 
work has been done. Study of varietal 
differences in regard to earliness and degree 
of ripening have been a regular feature of 
the work of Sugarcane Research Stations 
everywhere. Clement and Kubota (1943) 
from Hawaii studied the problems of pri- 
mary index and fixed upon the total sugar 
level of the elongating cane sheaths expres- 
sed as per cent, of dry matter. But Borden 
(1945) reported wide range of variability of 
this primary index from his studies on 
replicated plots. Hartt (1939) and Cle- 
ments and Kubota (1942) have reported on 
the moisture contents of sugarcane. These 
authors discussed the moisture content in 
different parts of the plant and the elongat- 
ing leaf-sheath was chosen as reliable tissue 
to be used a’s moisture index. 

Growth of cane by dry weight method 
was recorded by me in respect of two repli- 
cated field experiments at Anakapalle dur- 
ing the season 19 48-49. Fortnightly in- 
creases in dry matter and moisture % in 
leaf, sheath, growing spindle and stem were 
recorded from July to February. The vari- 
ants in the two aforesaid experiments ar.e: 
Ratoon experiment Variety Co. 419. 
(a) ratoon crop, (b) plant crop. Monthly 
planting experiment: — (a) Co. 419 planted 
in the months of (i) March, (ii) April, 
(Hi) May, (iu) June (b) Co. 475 planted 
in the same months as Co. 419. The data 
collected are too elaborate to be reported 
here but data for two typical periods are 
furnished below (see Table), 

A perusal of the entire mass of data 
shows that the moisture content is closely 
associated with the ripeness of cane. ' Cor- 
responding analysis of jiiice was not done 
for obvious reasons that such a correlation 
was hot anticipated before. But this cor- 
relation is inferred from the fact that 
ratoon crop and Co: 475 on one hand and 
the earlier plantings in the case of varieties 
on the other, are earlier in maturity than 
the plapit crop and late plantings respec- 
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of 

V ari ety 

Month of 
planting 

Moisture content as % 
on wet basis 

Entire 

plant 

Green 

leaf 

Sheath 

Stem 

* ‘^ -0-48 

Co. 419 : 







Ratoon 

March 

79.41 

69-64 

81-85 

84-22 


Plant 


81-94 

71-27 

85-86 

85-37 

12-48 

Co. 419 : 







K atoon 

,, 

70-24 

63-26 

78*88 

74-52 


Plant 


74-61 

65-67 

81-17| 

77-45 

00 

1 

cc 

1 

Co. 419 

March 

79-83 

66*41 

85-76 

84-52 



April 

83-07 

68-24 

84-63 

87-75 



May 

84-87 

71-98 

86-46 

89-27 



June 

81-301 

73-76 

85-70 

88-67 


Co. 475 

Marc h 

77-29 

64-61 

78-28 

79-77 



April 

78-24 

67-00 

78-85 

82-38 



May 

82-97 

70-03 

83-33 

87-58 



Jane 

82-02 

71-40 

84-02 

90-59 

10—2—49 

Co. 419 

Marcia 

70-19 

63-52 

76-67 

73-87 



April 

71-64 

61-33 

76-69 

73-68 



May 

73-21 

6.3-27 

72-65 

i 74-41 



June 

74-45 

64-31 

75-50 

77-14 


Co. 475 

March 

67-35 

58-48 

73-01 

67-50 



April 

68-92 

60-38 

73-36 

70-27 



May 

68-08 

64-12 

74-98 

72-86 



June 

68-70 

62*81 

74-12 

69-89 


"tively. Moisture content in plant parts 
falls progressively as the cane matures. 
Tine xnoisture % is subject to fluctuation to 
3omL^ extent on the soil moisture and cli- 
but more mature canes and the early 
mstt taring varieties proportionately record 
Jio3 3 moisture than the corresponding con- 
•tx'ols. This establishes a close relationship 
lD<3t"ween earliness of cane and the moisture 
ooxrt;ent of the tissues. 

To further test this point, which occurred 
•to xxxe: late in the season, moisture content 
±rx 4 important varieties in short crop stage 
"WO-S studied and the data are reproduced 
iDolow: — 


V stri ety 

Moisture % 

Remarks 

Leaf 

Sheath 

Stem 

Oo. 527 
C-o. 449 
C:o. 475 
CCo. 419 

68-22 

70-48 

70- 58 

71- 64 

79-57 

76-75 

82-09 

82-71 

82- 36 
79-471 

83- 87) 
85-56 

Early variety 

Mid season 

■Late variety 


F’tarther tests in progress in my labora- 


±o^y confirm the above relationship. 

Ttxc following conclusion's are possible: — 
1 . Even when the soil is in its- maxi- 
mum moisture-holding capacity, 
varieties exhibit characteristic diffe- 


rences in the moisture in the differ- 
ent plant parts. 

2. The maximum moisture holding 
capacity of the tissues is closely asso- 
ciated with the eaiTiness and rich- 
ness of cane. 

It is therefore hypothesised that earliness 
is inversely related to the moisture-holding 
capacity of the tissues. 

Many of the agronomical findings re- 
corded so far in various Research Stations 
can be explained in terms of this new 
hypothesis : to mention a few examples 
(1) withdrawal of water from soil hastens 
maturity, (2) dry climate hastens maturity, 

(3) high dosage of N delays maturity, 

(4) porous soil hastens maturity, (5) shallow 
root system hastens maturity. 

Under all these conditions, the plant is 
likely to be forced to retain less moisture 
in its tissues. 

This finding opens up the possibility of 
testing the earliness or richness of cane, now 
that the prime factor for richness of juice 
and earliness are known in seedling stage 
itself. There is great scope to devise agro- 
nomical practices which will hasten matu- 
rity. 

Further details of this hypothesis on the 
maturity of sugarcane and its importance 
in both cane breeding and cane agronomy 
are under detailed study on this station. 

The data reported here form part of 
Sugarcane Research Scheme subsidised by 
the Indian Central Sugarcane Committee to 
which body my grateful thanks are due. 

S. V. Parthasarathst. 
Sugarcane Res. Station, 

Anakapalle, 

March 12, 1949. 


Borden, R. J., Haw. PL Rcc., 1945, 49^ 259, 
Clement Harry, F., and Kubota, T., Ibid,, 1943, 
47 , 257. Clement Harry, F.„ and Kubota. T., 
1942, Ibid., 46 , 17. Hart, Constance, E., 1939, 
Ibid., 43 , 145. 


NOTE ON THE OCCURRENCE OF THE 
WEEVIL DIOCALANDRA STIGMATI^ 
COLLIS GYLL., AS A PEST OF THE 
COCONUT PALM IN TRAVANCORE 

Species of the Curculionid, Diocalandray 
have been recorded as pests of the coconut 
palm from several parts of the Oriental and 
Australian regions. According to Hermes,^ 
Diocalandra taitcnsis Guerin., bores into 
fronds, trunks, spikes, spikelets, and yoUng 
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nuts, and causes total loss' of nuts, when 
larvae attack spikelets. Tailor^ observes 
that this pest breeds in any part of the 
plant that has been injured by other causes 
and has begun to decay. Jepson^ recorded 
D. frumenti F. for the first time from 
Ceylon in 1923, but Fletcher^ who observed 
it earlier in India, in 1918 reported large 
trees having been killed by this pest. There 
has been no further mention about any of 
these weevils, from India. 

In the summer of 1947, the writer came 
across a dozen trees infested by larvae and 
adults of Diocalandra stigmaticollis Gyll.,* 
in a coconut plantation near Quilon, at the 
mouth of a small rivulet which empties it- 
self into the Nadayara backwater. The 
soil of the place is of the alluvial type, rich 
in humus, and the entire area is subjected 
to flooding in the monsoon, and to water- 
logging during the rest of the year. The 
plantation contained about 700 trees, all 
under twelve years of growth. In the affect- 
ed trees, one or more of the entire leaves, 
or parts of it, presented a blackened, 
scorched, and 'shrivelled appearance. In 
the initial stages of attack, the fronds were 
green and healthy, but grubs were seen in 
numbers, infesting the mid-ribs of the(Se 
green fronds. In more advanced stages,. 



secretion of the colour and consistency of 
thick molasses. The caviiies were just 
large enough to hold a full-grown larva, 
but neither dead nor live stages of any 
insect were present in them. In the last 



Plate 1. Showing stages of Diocalandra 
stigmaticollis Gyll. 

1. larva. 2. pupa. 3 & 4. adult, x 10. 

small cavities were present in the* mid-rib ; 
these cavities being filled with a resiiious 


Plate II. Coconut fronds showing damage 
by Diocalandra stigmaticollis Gyll, 

1 & 2. Showing partial damage. 

3. Complete damage. 

4. Near view of basal portion showing exit 
holes of weevils. 
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stages of attack, the entire leaf had dried 
up, and the basal portion of the mid-rib 
showed numerous exit holes of adult 
weevils. Two trees which had the worst 
attack, had the young fronds and spikes 
very badly affected and the nuts in the 
older spikes were small and malformed. 
These trees were rendered so useless that 
they had to be cut down. 

The insect responsible for this damage, 
is a small weevil, dark tan in colour, with 
a faint dark patch on the prothoracic region. 
It is about 6 mm. long, and 1-5 mm. broad 
across the thoracic region, and the snout 
is long and pointed, with a gentle inward 
curve. Larvse are of a dull white colour, 
with the posterior half of the abdomen w^ell 
developed. Repeated observations of the 
infested locality showed that in about three 
to four months, the attack lessened in 
vigour, and after about three to four weeks 
of monsoon rains, it practically disappeared. 


Entomology Section, K. V.‘ Joseph. 

Central Research Institute, 

University of Travancore, 

Trivandrum, 

March 16, 1949. 


‘J* Specimens were indentified by the kind 
courtesy of the Forest Entomologist, Indian 
Forest College, Dehra Dun. 

1. Hermes, W.„ B., '' Diocalandra taitensis, 
Guerin, and’ other coconut pests of Fanning 
and Washington Islands/' Philippine Jl. Sc., 30, 
No. 2, 243-74. 2. Taylor, T. H.C., '’Early 

nutf all from coconut palms in Fiji, with spe- 
cial reference to insects attacking the flowers. 
Bull. Dept. Agric. Fiji, 17 Suva 1930. 3. Jepson, 
F. P., “Report of the Acting Entomologist, Cey- 
lon/’' Adruinist. Repts., Dept. Agric., 1923. 
D 19-D 21. Colombo. 1924. 4. Fletcher, T. B., 
'’Report of the Imperial Entomologist/’ Sezent. 
Re^rts. Agric. Research. Inst., Pusa, 1917-18, 
Calcutta, 1918,, 84-116. 


TELIA OF THE LEAF-RUST ON TEAK 

Uredo Tectonce Racib., inciting the leaf rust 
of teak was first described by Raciborski^ in 
1900 from Java. The rust is widely distri- 
buted in the areas where teak is grown. 
Raciborski described the uredial stage of this 
rust, and for the last 49 years no other spore 
form is known in spite of the abundance of 
the rust in all teak plantations. The uredia 
are numerous and almost plaster the lower 
surfaces of the leaves and hasten defoliation. 
The damage is especially severe in nurseries 
where the young plants are retarded in 
growth due to' premature defoliation. 


..The writer has been studying the rust for 
several years during which period, only ure- 
dial stage (Fig. 1) was noticed. The rust 
can be collected in the uredial stage all round 
the year, though during some months very 
few leaves remain on the tree due to prema- 
ture defoliation. The urediospores readily 
infect young leaves and produce secondary 
uredia. A continuous watch was kept to 
find out the possible occurrence of telia. 



Fig. 1. Uredium x 750. Fig. 2. Teliun x 1000. 

which would throw light on the identity ..of 
the rust and help in elucidation of its life 
cycle. 
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Collections of rusted leaves made near 
Bangalore by middle of March, first gave the 
indication of a few teliospores developing 
within the uredia. Further collections made 
in early April, . at a time when the trees 
were getting defoliated rapidly indi- 
cated the abundance of telial development. 
The teliospores are formed either intermixed 
with the uredia or produced in separate sori. 
Macroscopically they are indistinguishable 
from the uredia, as they have the same 
golden-yellow colour. This probably ex- 
plains the telia being overlooked for so 
many years. 

The telia are subepidermal, golden- 
yellow, and have the same sorus structure 
as the uredia. In their formation, strands of 
hyphae are first grouped in the substomal 
space. The guard cells are pushed apart 
widely, and the plectenchymatic mass of hy- 
phae protrude above the epidermis and 
form the sorus. The paraphyses are mar- 
ginal, cylindric, incurved, free at the apex 



Fig. 3. Germinating teliospores x 1250, 
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and coaloscent at the l)ase. They have 
orange-yellow contents. The teliospores arc 
cylindric to fusifonn, thin walledL and ses- 
sile. They are produced in clusters on late- 
rally, free .sporogt'nous basal cells, in early 
stages the telia arc covered by the marginal, 
incurved paraphyses whidt later on due to 
teliospore elongation and prermLination arc 
pushed apart and can be seen only at the 
base (Fig. 2). The teliospores germinate 
immediately at Tnaturiiy developing a long 
four-septate prornycel lain, bearing globular 
sporidia on sterigmata (Fig;. 3). 

As regards the ickuitity o.f the rust, the 
structure of the uredia and telia indicate re- 
lationship to Olivea Arth. Xhc g?enus Olivea 
proposed by Ai-lhur* with O. ca,2:)itulifor7nis 
(Henn) Arth., as typc\ includes three spe- 
cies of which O. PeiitUie Arth., and O. Sci- 
tula Syd., occur on Verb en, aeneous hosts. 
Arthur desciibed all the spore forms as being 
subcuticular, but Dietel-^ contestedL that the 
uredia and telia ar*e subepidermal. A care- 
ful examination by the writer of O. capituU- 
forrnis deposited in Arthur Herbarium, Pur- 
due University (F 2175) confirnaed the find- 
ings of Mainsh The compact masses of 
mycelia arc grouped in the substomal space, 
and the urediosori and teliosori are first 
subepidermal an<l later formed above the 
epidermal surface. Tlu'y appear therefore 
superficial, and are similar in the type of de- 
velopment, to Cros.sopsora zizy'jplnV* (Syd. 
and Butler) Syd., and species of 'Rnrospodiu^n', 
The uredia and telia of the teak: leaf rust 
have the same sorus structure and are sur- 
rounded by incurved paraphysos which are 
yellow in the early stages on account of 
orange-yellow conUmts but appear hyaline 
later on. The occanu'cnce of coloured, in- 
curved paraphyses fo»*min.g a nest-like 
structure is characteristic of OU?;>ea capituZi- 
forrnis. In the teak leaf rust, tine paraphy- 
ses while having the same' g?enei'al structure 
are not so prominently developed to give a 
nest-like appearance. The igenus Tegillhwi 
described by Mains'* for a. rust on Vitex 
closely resembles Olivea but differs in 
having subcuticular telia. Discovery of the 
telia for the teak leaf rust indicates that it 
is a species of Olivea, witb the following 
characters: 

Olivea Tectonae (Racrib.) Tbirunrx. comb nov. 

Ureclo Tectonae Bacib. 

Uredia hypophyllous, subepidermal, de- 
veloping sori above epidermis, orange-yellow, 
erumpent, and pulverulent, paraphysate; 
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I nil .4|4 i ^ M'*. luai'i’jiiai, ryliiitlrir, 
riMli'M'riit a! !|ii- witli <U'ani‘,f-yfl low 

ri*ittr!i!n„ U'.ill ii|»!u I! , a /i llut’k. swnlUai al 
!ll** !ip, Ui i U'auy.r -yi*! h i\v, i)val('-- 

fii-nsf^ly ri'lunulatr, :»{! Vti 
lit Ml H with i>rrn.i poft*;-;. 

I'l'lia t!*‘Vr|H|iiH! witluu tht‘ urmlia, or 
|iaia!i‘lv. Miht-intiruual ■cii*vrh»piny. r.ari 
al»«nr «'|n*i*'niur* ta'aur.a ■•yt*llaw. paraphysalty 
pat .ipIn'Nr*. .-i.iua* a*, in ut’miia. flu* 

r.rtii in taniv latar naktai; trliospnrns 

I'lavafia rlavalf, .srs.siin, luniu* in t’lus- 

!ri uri Inrail with iiraip't**- ynllnw cnn- 

:ui at tl Mu, wall hyalinty thin; 
r.puir'i i.!ri niiiiaf nil* inlrasaruin at malnrity; 
I'U Mim rflniin ivxtnrnal, funr-nt^lhHl, hnai*h\|; 
nluhular nptJi'ulia. 

Hah tin thn |ia4V«*ii <*{ Tevitiun prinnh.*;, 
li.nn-fah*.! r, liaiia h'ft; M. *1. 'rhiru- 

iiiahwhai'. 

M J TtiuntMAnA^aiAH. 

H<ini.falia'r. Sttulh India. 

Hinal l;!, 

i ./\f !linr> J i‘.. M jjiu-tiitpin, HUV, 9. {>5-404. 
;? i# H.. Ana. , fiari ^ U)3V, 

is* H 5 in«*hd. h. I>i»\ nn(nrliviu*u 
Ikflimi /rn fa »«>!!«• tJ, l!n!ip i, 2'i-ini. 4. Mahnn 
K II., HutI Tm-rrii Ikn. (Hidi* HHll. $7. 7U54)<). 
5 Mtindlun . U, U , and 1‘hlrunuilnrhar, M. J., 
5iiir.fih I’lipars. in. I.M I , p. n. n. 

||ariia4"»kn M . inira.tdniidims Atg%'n und 
Mr its * 1* :»ll, 

TIIK OI^TIMUM |iH OF 
CLO^THti^iUM LSCTO-ACETOPHiLUM 
Thk air-iiilalnltiy nf Iht* rnutinn inrhith)- 
iiinliin iiirihnd alnn«* hn::f n\Hiiltnd in n*- 
IJtirtiiin tlii^ linml nrawth '* nnuh* Hir (M. 

ini pH fl’l! ta 7 ’’Id Whihst 
litiii irifiirtiyilnni la aclta|nain fur um* ininr** 
vhUhI III fiptlirr wmk iin Ihia rluMtridiunn it 
failH id iiuinl uiU lUn upimmtn pH and 
Irnvrn. tmr tu a?i tu which uf tiin two 

fli^iirrii rrftn'rrtl tu ahovt* appruiu’lt»*,s thu 
ri|ilstiiitl vitluu, Thu ddllmlty of <tuturinin- 
litii lilt* optiriiiiin pH in Ihui inataiUH* nriauH 
frorii tin* fnai Hint Ihu pll tif the lartato 
ffiudiiim 111 which Ihi^i avkVMiinm in nrown 
UtiUfi on ifirrua:4ins| an thu lactate ion nolH 
drroitipiiHfil. An itllinnpi wan Huwefore 
iniiiir to f.luirrmuiu tlw uptimuin pif of thin 
rirgiinijiiti tiy nmtrtkm to n combination of 
itiulhfitls* 01 ^.. mintMuremunt of growth and 
mtnwwromtml of phyaiotogieid iirtivHy, und 
lhf» runulls tibliiined are rupcirtod here, 

Thu expcfrimcmti worn done with CL 
tiirl0«arrfo|ihilt4m» slruiri No. 3. The basal 
medium conlatiied the following compounds 


in e.ram.s pin* 100 ml. of distilled vvatc'r : 
Sudinm laetalty 1 •() ; y(‘a.st aulolysaity ()'3; 
j-udunn juad ale. 0 • 8 ; sodium t hioglyeol late, 
O-05; Mr.SO.j, 7H.d). 0*01; (NH^ *sbj, 0-05; 
KtvSO^. 7H.A), 0 -OOlh and Ca SO^. 2 H..O, 0 4)01. 
VV ith acid and alkaline phospliales lh(' pH 
in mieii iuht‘ was adjusted to a din‘(?rent 
It‘V(d so as (o obtain a rangc‘ varying from 
(>•2(1 to 7-55 witliin whieli the optimum 
was sur<* to be r(H‘ord(‘d, The* sc'Vtu'al 
tuhiss <*ontaining the nuslium were auto- 
1 ‘lavt‘d and thmi eaeli lube was inoculated 
with 0-1 ml, of a 48 hrs. old tuilturcs The 
tulnss weri‘ seaUul to obtain anat'roble (‘on- 
<iitions by tlu‘ usi* of iiolassium earbonate- 
pyrogallol s(sd and ineubaU'd at 37 -5'' C. 
afUu- tlu' initial turbidity in (sudi tube was 
(Udenanined by th(‘ use of a colorimeter. 
Clrowth api)tN'iring in thc‘ lubes was measur- 
ed the*- .sanu* way rvrvy :f('w hours and 
aftm* (i days (wtitm the growth had ceased) 
tlu' eontmits of each tube were analyzed 
for the undec’omposed lactate as well as 
th(' butyratt' fornuHl, the latUn* being the 
charactina.stic i)roduct of ihr organism. 
Tlu‘ imdbods adoptt'd for the analyses have 
beim refenaul to btdore.’'” Table I gives 
lie typical ri'sult.s obtained. 

Tahlk I' 


pU 

Uf'kUivt* 

r.i«>\vlh 

rian‘ 
in hrs. 

bllrtutf 
(bH'onjpn.MiMl 
wM/lOO mL 

butyrate 
fnrmrd 
^/Al/lD() ///A 

j 

a ‘20 

1010 

o« 

i H.50 

4-13 

lerio 

1307 

117 1 

sni) 

4*05 

O-HO 

12tM 

in 

H‘50 

4‘0r> 

7* 10 

IHMI 

OH 

H-41 

3‘tU) 


lUl 

04 

7-81 

3-57 

7*Af» 

4-10 

01 

7-00 

3-27 


Th(‘ result.s woidd seem to indicates that 
from the maximal turbidity view-point 
(which nptieared in 117 Iirs.) a.s well as 
from the point of vic^w of the (hn’ornposi- 
tion of lactate with constHpumlial formation 
of butyrat(\ a pH of (Pf) would approach 
the optimal for Uiis organism. At the 
.sanu' lime, if we lakt^ tlu' formation of 
buiyratt^ alont^ a.s the critmnou for maximal 
metabolic activity, then two pH values, viz,, 
(i‘5 and 8*8 wouhl appear to be equally 
suitable. If, on I he other hand, we accept 
the early appearance* of “ good growth ’’ as 
our criterion (and this organism, grows 
well in about 48 hours) for the optimal, 
then G'B would appear to be indeed the 
right pH value; for the turbidometric 
measurements made after 26 and 46 hours 
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of incubation (see Table II) gave unmistaka- 
ble evidence in favour of this conclusion. 


Table II 



Relative growth 

pH 



26 hrs. 

46 hrs. 

i 

6*50 

482 

969 

6-80 

i 

617 

996 


From the above considerations it is 
abundantly clear that the optimum pH of 
CL lacto-acetophilum is 6-8, or a point 
exactly midway between the ^^good growth” 
range of 6*2 and 7 *4. 

Microbiology Department, J. V. Bhat. 

St. Xavier’s College, 

Bombay, 

April 7, 1949. 

1. Bhat, J. V., and Barker, H. A., J. Bact., 
1947, 54, 381-391. -, Ihid., 1948, 56, 777-79. 


TUBERS IN A SPECIES OF 
ANTHOCEROS 

Collections of an Anthoceros species made 
in the Bababudangiris, Mysore, in the 
month of September 1948, showed that the 
thalli were dichotomously branched and 
possessed slender, long, greenish sporo- 
phytes, with stomata on their outer walls, 
and conspicuously elongated epidermal 
cells. The spores were echinate, purple 
black in colour and interspersed with 
elaters. The latter were multiseptate with 
a hump as in Anthoceros erectus Kashyap. 

Observations revealed the presence of 
large numbers of tuberous outgrowths on 
the undersurface of the thalli, 'springing 
from the margin as well as the midrib 
(Fig. 1). In the initial stages these tuber- 
ous structures developed as small cushion- 
shaped bodies, later being surmounted on 
along stalk (Fig. 2); sometimes two such 
tubers were borne on the same stalk (Fig. 3). 
The occurrence of such tubers has been 
reported in A. dichotomus, A. argentinus, 
A. tuherosus (Goebel,^ 1905) and A. himalay- 
ensis (Kashyap,^ 1929, p. 26). In A. dichoto- 
mus the tuber’s stand on the underside of 
the thallus, mostly on the sterile parts. In 
A. argentinus, on the other hand, partly 
lateral and partly ventral shoots, darker 
in colour, become transformed into tubers. 
In A. himalayensis the tubers are generally 


Current 
Science 

borne on the sterile plants at the apex, 
margin, ventral surface, and also on the 




Figs. 1-3. Tubers in an Anthoceros sp. 

Fig. 1. A thallus showing numerous tubers 
on the ventral surface. x3. Figs. 2 and 3 
Tubers with stalk. x45 

male and female thalli occasionally. As 
a rule they are stalked but are found 
embedded sometimes in the thallus. 

Microscopic examination of the tubers 
revealed the - following structural details 
(Fig. 4) . The central core of cells were 
orange yellow and filled with oil globules. 
The outer enveloping layers were compos- 
ed of two to three layers of hyaline cells. 
Some of these outer cells elongated into 
unicellular rhizoids. These were also seen 
to arise from the outer cells of the stalk, 
especially at their point of origin. Goebel 
(1905) reported similar cases of develop- 
ment of' rhizoids in A. dichotomus. 

Since viable material was not available 
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of tiH* n.itu'Ml '.itul the trauf.UuHnU Ktcirago 
in the nud tlie rhi/.uihH* XllMh 

gertniiiat u»a experiment.; were* not oarrUni 
out iu tiu' pre.'ient .‘htuiy to furtlior elucidaU^ 
Iht' natur«* ch tin' tiilHn’x, CiOi‘btM ( 1905) 
riUrJie*"d**(i that they may be of the iiuinre of 
veiioUitivt' I rprtniurt ivi* nteueturoH. He 
finthm- riT.artUHi tliem a.s being truuH- 
f«n iued hi ancite.; of tin* thalUm wluKSo tntdn 
havt^ lHH’{iine ,’Avollrn ;in(l lUlecl with ro- 
.servt^ fcnal inatinaala. So far ax our piamc^nt 
oh:ii*rvatu>n.-i go we are inrlitUHi to areepl 
thia vitnv of iioehid. 

I’he writer:; vviah to thank i)i\ H. N. Kao, 
BangaUHHn un<i Dr. 'I*. S. Mahubal6 of 
Bombay, ftjr valuable^ .sugg<*stionx. 

Dept, of BtUany, K. Suhkamanyam. 

Central Cihlegla H. A. Hazi. 

Bangalore, 

DetTinbrr nK Ih-Ui. 

1. Goel)el, K., Organograi)hif of Plants^ 
Part ID Oxford, ItHhl 2. Kaxhyap, S. ID, 
Lipcfwurls o/ Wr.^trrrt !limalayc$ and thQ 
Punjab Plain, Part I, 1929. 


TWO ECTOPARASITES OF THE BAT 
ROUSETTUS LESCHENTAULTf DESM. 

DtiurNO our ,studit‘s on bats .n thc^ islamt oC 
Bombay, we came aeroiis a number of 
t‘etoparasiUxs which ui*e b(': ag studied heu-e. 
Of particailar inloxaxst were two Nycteril)iids 
and Slrc'blids (Diptera) which do not seem 
to have* recHhived enougli atteniion in the 
past. 

Phillips'’ roeorckul some winghsss Nyt’Un'h- 
biids from rrugiv(>rt>us bats of Ceylon, but 
lu' did not gel any Streblids. ThoinpsoiV^ 
also rocorthui a numbiM* of tlu'se parasites 
from bats in India. M;u'Cann‘* has reported 
both these families from Ixats in and around 
Bombay and our.ix'suILs eontirm his obser- 
vations. 

Th(^ anatomy of ilu'si* iutcuxxsting jjara- 
silt's has Innm woidced out largady by Job- 
ling^ Very lilile work in tins direction 
has, how(‘ViM% b(‘ea doiu' in India on these 
instH’is. Tlie anatomy of tlurse parasites is 
Ix'Ing siudi<Hi luua^ iutd the interesting 
results will bo publisluxl elsc‘whert\ 

Tlu‘Si‘ (wo iius(H:ts have' been identified 
to b(' Kucanipi^iooda hyvlli Kokmati and 
Nycte ribosva ylyantAca S))tdser. They were 
colh'cted from tiu' wing membrane and the 
xxeek region of UouseiCus. 

Apart from the well-devtdoped piercing 
mouth pmds, there is a well-dtweloped 
antennal gland with a numiber of brancdies. 
The ihoracie sc'grnenis, iliough varying in 
sixe, are heavily paddt'tl witlx stifi' brisih's. 
The legs havt' scmsitivc' i)ads on Uudast tarsal 
joint, followed Ijy a sharp bent claw. The 
apptmdagc'S art' so uda()t<Hl Unit they could ht' 
luckt'd below tlie body in tiuu'S of lUH'd. TIu^ 
Ih'Ht abdominal st'gmeni lauirs t*aml>-shaped 
etenidia. Tin* end st^gnumis art' It'k'scopt'd. 
The t'niire btxly is paddt'd with still bristles 
and also a eo»it of thin hairs. Tlu' shape 
and locomotion are a pt'rfeci adaptation to 
the cctoparasitie moth? of lifiu 

We are thankful to the aui.horilies of the 
Zoological Survey of India for identification 
of the parasites and to Dr. P. J. Dt'oras 
for valuabU' suggeslioas. 

Department of Zoology, 1), V. Bal. 

Royal Institute of Scienct', h\ An mud. 
Bombay, 

April 17 , 1949 . 

1. Jobling, ID, ParaHltology, 192(1, 18, 319, 
2. Hnci., 1923, 20, 254. 3. Ibid,, 1929, 21, 

417. 4. MacCaun, C., J. Bombay Nat. Hist, 

1934, 37, 1002. 5. Phillips, W. W.A., Ibid., 

1922, 28, 44B. (i. Thompson, G. B., Eat. Month, 
Mag., 1935> 71 (Scr. 3:21), 143. 
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A NEW PLOUGH FOR INDIAN 
CULTIVATORS 

Ew plough, which may well go a long 
to solving the important function of 
sly cultivation in the field of agricul- 
i has been designed by the Agricultural 
ineering Division of the Indian Agri- 
ural Research Institute, New Delhi. 

1 the course of experimental work it 
discovered that the draught of two 
Liar country ploughs coupled together 
a certain way fell considerably short of 
t required for a single plough of the 
le design. As a result of this factor it 
1 immediately decided to investigate 
possibility of designing a double Desi 
igh capable of operation by a single 
rage pair of bullocks, 
he new plough as finally designed is 
pie in construction and consists of the 
toms only of standard Desi ploughs, 
ably coupled together by means of an 
le iron frame work and pulled by a 
^le central beam. The ploughs are so 
ced in relation to each other that 
itical furrows are cut and carry out in 
operation siihilar work as would be 
formed in two operations by a single 
idard plough. 

his new plough is comparatively light, 
weight being approximately 50% 
vier than a single plough ; thus an 
rage ploughman can easily lift and 
:y it as required for ordinary opera- 
Lal purposes. The draft is, as already 
ed, tolerable, as instanced by trials in 
d dry land, ploughing 4%"— -5" deep, 
using local Delhi plough bottoms the 
ft did not exceed 260 lbs. The draft of 
ingle similar plough under identical 
ditions was 155 lbs. It may be of 
rest to note that the draft of a 
[le ‘ VICTORY ’ bullock drawn soil 
srting plough under average conditions 
Les between 320—400 lbs. 
he merits of the new plough are obvi- 
Bullocks, in many instances and so 
as ploughing is concerned are under- 
led and based on observations made on 
ocks when operating 'Victory ’ plough 
single Desi plough there is considered 
e doubt that this plough is capable of 
ig operated by a single pair over con- 
rable area in this country without un- 
extra effort and its daily output will 
>ractically double. Taking an extreme 
re due either to soil conditions or 



capacity of bullocks it is only possible to 
operate for 3 or 4 hours instead of 6 or 8, 
that is for only half of the usual daily 
working period, the out-turn of work will 
be similar as for a full day and the culti- 
vator given extra time for relaxation or 
alternative work. In the case of a further 
extreme when soil conditions make the 
operation of the new plough impossible, 
this could be done as before with a single 
plough and subsequent second and third 
operations done in half the time with the 
new plough. 

Quality and regularity of ploughing 
must automatically be improved. 

Seasoned ploughmen who have used the 
new plough are enthusiastic about it and 
state that in operation it is easier and less 
tiresome to handle due to it ' stableness ’ 
when in work or simply — it works itself. 

When in production it is estimated that 
its cost will not exceed, that of a single 
plough by more than 50%. Thus it will be 
cheap. It is simple in construction and 
easily repaired or even constructed by the 
village blacksmith or carpenter and may 
well prove to be of great value in the 
effort being made to-day to increase food 
production and at the same time ease and 
improve the work of the Indian cultivator. 
I.A.R.L, D. T. Brown. 

New Delhi, 

April 20, 1949. 


CEREBELLA ON SUGARCANE 
During the course of taxonomic studies of 
the sugarcane flower in the material collec- 
ted in Hebbal, Bangalore, large numbers of 
spikelets were seen parasitised by a Clavi- 
ceps species, which was similar to that re- 
ported by Thirumalachar^ from Mysore. 
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A Cerebella species closely agreeing with 
the descriptions of Cerehella andropogonis 
Ceasti. was found to inhabit sceloritial deve- 
lopment of Claviceps on sugarcane and con- 
vert them into greenish-black cerebriform 
stromata (Figs. 1 & 2). The conidia (Figs. 
3, 4 & 5) of the Cerehella were present in 
large numbers. 



Figs. 1 & 2. Showing the Cerehella on ergot- 

ised spxkelets (x 5 & x 7 respectively). 

Figs. 3, 4 & 5. Conidia. x 1800. 

Fig. 6 . Germination of conidium. x 1,800. ] 

Langdon^ gives a good discussive account 
of the biologic status and use of Cerebella 
species studied by him in Australia. Even 
so in the present- study, the Cerebella was 
noticed to be making saprophytic growth on 
the spahacial stage of the sugarcane ergot, 
partially suppressing the scelorotial stage 
that would follow in normal development. 
Venkatarayan'^ reports the presence of a sooty 
mould inciting the folded, cerebriform type 
of development in the ergotised spikelet of 
sugarcane in Mysore. The' fungus -which 
was identified by him as Coniothecium spe- 
cies may be only Cerebella. The presence 
of Cerebella is a good field indicator of the 
ergot. 

The conidia of Cerebella readily germi- 
nated in water developing septate germ tubes 
(Fig. 6). The fungus was not grown in pure 
culture, but Langdon^ reports dark cerebri- 
form stromatic growth of the fungus on 
potato-dextrose agar. 


Grateful thanks are due to Prof. P. H. 
Rama Reddy for kind guidance and encou- 
ragement and to Dr. M. J. Thirumalachar for 
valuable suggestions. 

Agricultural College, H. C. Govindu. 
Hebbal, Bangalore. 

March 16, 1949. 


Phytopathology, 1942,32, 

A - r* Venkatarayan, S. V., Mvs. 

Agri. Jour., 1947, 22, No. 3, 75-76. ^ 


NOTE ON A “SCHORLITE-PENNINITE” 
ROCK FROM SHIMOGA DISTRICT, 
MYSORE STATE 

During the course of a visit tc some [Darts of 
Shimoga district, an interesting variety of 
Tourmaline- Chlorite rock has been noticed 
at Kagehalla dam site hear the sixth mile 
stone along Bhadravati-Cliennagiri road. 
On detailed examination the Tourrnalme is 
seen to be Schorlite, and the chlorite, Pen- 
ninite. Further, since it showed an inte- 
resting mode of occurrence a detailed mine- 
ralogical study of the rock has been made. 

The P.W.D. channel section from the dam 
site reveals the relationship of the rock 
types of the area. At the fourth furlong of 
the fourth mile, the country rock — ^namely 
serpentinised Dimites (ultra-basic member 
of the Dharwars) are seen enclosing lenti- 
cular xenoliths of Hornblende Schist of 
various sizes. A large number of pegmatite 
veins of the associated Shimoga granites are 
also seen showing intrusive relationship 
with these Serpentinised rocks. It is along 
the contact of these Pegmatities and the ser- 
pentinised rock that the Schorlite-Penni- 
nite rock has been noticed. It has deve- 
loped in a vertical zone parallel to the peg- 
matities and invariably bordering them often- 
times showing a width of a foot or two, like 
dark felted masses. 

The rock is brittle, compact, fairly hard, 
heavy, with a specific gravity of 3*2. It is 
made up of coal black Schorlite and pale 
green Penninite. Schorlite constitutes the 
major bulk of the rock occurring in radiating 
and sheaf-like aggregations of rods and 
needles varying from 0 * 1 cm. to 1 to 1*5 cm. 
in length and 0*1 cm. to 0*3 cm. in width. 
Penninite occurs as fibrous aggregates in 
between Schorlite crystals. 

Under the microscope, the rock shows only 
Schorlite and Penninite without any grains 
of ’ Quartz or scales of Mica. Schorlite 
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appears as intensely Dichroic transversely 
cracked prisms and intense Blue polygonal 
or rounded isotropic plates, representing 
basal sections, containing irreglar black in- 
clusions of various sizes. Pale green to 
colourless Penninite occurs as fibrous, fan- 
shaped or pluxy aggregations in between 
the Schorlite crystals often containing brow- 
nish small irregular inclusions. Generally 
the prismatic sections and sometimes the 
basal sections of Schorlite show peculiar 
sieve-like intergrowth structure with Penni- 
nite. 

The Schorlite and Penninite show the fol- 
lowing optical characters. 

Schorlite 

oj=: 1-665. a =1-625 
— £ = 0*040 

(X) = Intense or Prussian blue 
E = Pale pink to colourless. 
Absorption co > s 

Elongation — ive 

Sign — ive 

Penninite 

(4-) X = Y = Pale Green 
Z = Colourless 
Absorption X = Y > Z 
Elongation — ive 

Nm 1-585 
Ng — Np 0-000 
tJltra-blue interference colour. 
Passes off from almost Uniaxial to 
Biaxial. 

This Schorlite differs from those describ- 
ed by WinchelP Jewall, J. Class-, W. F. 


COURSES ON INDIAN PHILOSOPHY 

Professor P. T. Raju, of the Department of 
^ Philosopohy of Andhra University, South 
India, will offer a seminar in Indian philos- 
ophy for graduate students and a general 
course on contemporary Indian philosophy at 
the Asia Institute in New York, beginning 
October this year. The professorship has 
been made possible for one year through a 
special grant of funds from the Tata Trust of 
Bombay. This is the first of visiting professor- 
ships to be set up under the Trust. 

The Asia Institute maintains a school for 
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Jenkins^'^ and Pichamuthu^ in its maximum 
birefringence and distinct Dichroism, and 
may belong either to Dravite-Schorlite or 
Schoriite-Elbaite series. With reference to 
refringence, birefringence and Dichroism it 
may be inferred that in either case it will 
belong mostly to the Schorlite end. A che- 
mical or an arc spectrum analysis may sub- 
stantiate the inference. 

The Penninite closely resembles in its 
optical characters with the description given 
by Winchell", and plotted on the diagram 
suggested by him for chlorite minerals^, 
yields ( At 4 - Dn (FeAnt + Da j^,j(Ant + 
FeAnt}^^ ( Ant A-^t) which closely corres- 
ponds with the range for Penninite given 
by him {At i-Dn).Q_^^(FeAnt-^r^nj^^^Q(AntA- 
FeAnt)^Q^f.^Q(Anti-At) '^i,:o-8o when resolved 
in terms of tne end members of the Chlorite 
system, Amesite =34*86%. Antigoidte 
48. 14%. Daphnite 7 . 14%. and Ferro-Anti- 
gorite'9.86%- Total 100*00%. 

Since the rock is an unusually interesting 
type, further studies are in progress and a 
fuller paper will be published elsewhere.. 

C. Gxjndu Rao. 

Dept, of Geology, 

Central College, 

Bangalore. 

May 4, 1949. 


1. Elements of Optical Mineralogy, Part II, 
1927, pp. 246-47. 2. American Mineralogist, 

1935, 20, 763. 3. American Journal of 

Science, 1935, 30, 190. 4. Curr. Scl, 1944, 13, 
279. 5. Elements of Optical Mineralogy, 

Part II, 1927, p. 379. 6. Op. cit, p. 375. 7. Op. 
cit., p. 378. 


AT ASIA INSTITUTE IN NEW YORK 

Asiatic Studies accredited by the University of 
the State of New York, and a public museum 
of Oriental arts and crafts, and sponsors 
special events for its membership. 

The Institute recently announced acciuisition 
of a 500-volume library on Indian art, form- 
erly the property of Dr. Heinrich Zimmer, an 
autborirty on Indian art, myth, and religion, 
who died in 1942. Addition of the Zimmer 
Library brings the Institute’s collection of 
books and journals on Asia to abouf 30,000. 
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Trace Elements in Food. By G. W. 

Mon.ier-Williams. (Chapman & Hall Ltd., 

London), 1949. Pp. viii 4-511. Price 30 sh, 

nett . 

Remarkable developments have taken place, 
in recent years, in canning and dehydration of 
meat, fruits and vegetables with the result that 
one meets with a wide variety of processed 
foods for daily consumption . Contamination 
of food with certain trace elements is, there- 
fore, inevitable under these conditions and 
consequently there is a great need for adequate 
knowledge of this subject. In this book, the 
author has collected all the available informa- 
tion on twenty nine trace elements wliich 
enter into our dietary in one way or another. 
He has dealt exhaustively on the biochemistry, 
nutritional significance and toxicology of every 
one of them with extensive references to ori- 
ginal publications. 

A large volume of literature has accumulat- 
ed with regard to copper, zinc, iron, manganese 
iodine and cobalt, owing to their nutritional 
importance and the author has reviewed the 
work done on these elements in great detail, 
A good many of the trace elements like boron, 
molybdenum, selenium, lead, tin and nickel 
have been described with particular reference 
to their bearing on plant and animal life and 
to the diverse ways in which they gain access 
to food through manufacturing processes or 
commercial practices. The author also discus- 
ses the upper limits of concentration of these 
elements in foods and the existing laws with 
regard to their toxic levels. 

For every trace element, several methods of 
determination have been outlined and their 
relative merits discussed. Most of these are 
colorimetric in nature and involve the use of 
organic reagents; gravimetric, • polarographic 
and spectrographic methods have also been 
described for many of the elements. While a 
“general method” has been given for estima- 
tion of copper, one finds, no such method of 
choice described in the case of other elements. 
This is rather unfortunate since most analytical 
and food control laboratories, which cannot 
afford a polarograph or a spectrograph would 
welcome from so experienced an author, one 
recommended method in detail, which can be 
easily applied for routine determinations. Besides 
for the sake of completeness, mention should 
be made of the microbiological methods recent- 


ly developed for the estimation of elements like 
manganese and the use of radioactive isotopes in 
the assay of some of the trace elements. 

The following additional information may 
be included in the book to increase its useful- 
ness and make it an excellent volume of refe- 
rence on trace elements. The importance of 
cobalt as an essential constituent of crystal- 
line vitamin B^o the most effective anti-per- 
nicious ansemia factor, recently isolated needs 
mention. Studies carried out with radioactive 
isotopes of iron, copper cobalt, manganese, zinc 
and iodine with special reference to their de- 
position in bones and other parts of the body 
deserve detailed comment. A table, in which the 
limits of toxicity for every one of the trade ele- 
ments and the physiological requirements of some 
of them, if given, will be very helpful for ready re- 
ference. Similarly, since dithizone (diphenyl- 
thiocarbazone) has been employed in the esti- 
mation of many trace elements, it will be ad- 
vantageous to include towards the end of the 
book, a tabular statement of the different 
conditions under which these elements can be 
determined by this reagent and the manner in 
which interfering substances eliminated. 

The book on the whole is quite comprehen- 
sive and will prove invaluable to the food che- 
mist, public health analyst and others interest- 
ed in trace elements in food. 

P. S. Sarma. 

vSummary of “Some~Aspects of Television*'. 
By L. H. Bedford, O.B.K, M. A., B.Sc., 
of Marconi's Research Laboratories. Cantor 
Lecture on Television delivered on Monday, 
22nd November 1948, Published in the Jour- 
nal of the Royal Society of Arts, Vol. 
XCVII, No. 4788, 11th February 1949. 
Pp. 180-194. 

A general approach to the problem of tele- 
vision reveals that to reduce the multichannel 
information implied in visual information to a 
form suitable for single channel communica- 
tion is one of the two major problems in tele- 
vision. The other one is the signal to noise 
ratio. A lens is capable of imaging a finite 
scene made up of a large number of points. 
Human eye is the best lens ever made. If we 
take the case of an average cinema picture 
which subtends 14^x17-5° at the eye, the 
maximum number of picture points with which 
we can usefully concern ourselves i§ 880,000, 
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Projected definition of an average cinema pic- 
ture is of the order of 500,000 picture points. 
The British Television Service provides an 
effective definition of 82,500 picture points. 

The transmission of visual intelligence was 
first made possible in 1883 due to the introduc- 
tion of the idea of scanning by Nipkow. The 
principle is to substitute a large number of 
channels of low bandwidths by a single chan- 
nel of wide bandwidth. This is done by succes- 
sive glimpsing of the intelligence of the picture 
points scanned in some specific order. Modern 
methods of scanning are very much improved 
but the principle remains unaltered. 

After briefiy describing the older methods of 
analysing and synthesising a picture the author 
refers to the question of optimum number of 
lines for an assigned frequency band and 
points out that the older relation F = ^s- r. ^ 

where s indicates number of scanning lines, r 
the aspect ratio and T the complete repetition 
period or frame period should be replaced by 

a modified relation F«- 0-75*2 r • ^ between 

an assigned frequency F« .and the optimum 
number of interlaced scanning lines So. 

In the older method of scanning, the trans- 
mitting tube (analyser) provides a highly mobile 
light spot (of constant intensity) and a fixed 
photocell receives light from all points of the 
picture. The reciprocal arrangement of a fixed 
light source illuminating the whole picture and 
a flying punctiform photocell is made use of in 
Farnsworth Image Dissector. In Farnsworth 
Image Dissector the scene is imaged on the 
cathode of a photocell and the emitted photo- 
electrons are imaged by a magnetic field to 
form an electron current image which is bodily 
scanned past an aperture of picture point size 
by means of transverse ^jmagnetic fields. The 
electron current through the aperture consti- 
tutes the signal current. 

Considering the second fundamental problem 
that of noise to signal ratio, we find that when 
this ratio is one per cent, the noise can be re- 
garded as evanescent. In this case, the signal 
current should be at leist equal to 10 m^A 
when F is equal to 3 megacycles. To get this 
signal current from a photocell, illumination 
of 7,300 lux is required. This means that the 
Farnsworth Image Dissector can be used only 
as a camera tube for outdoor lighting condi- 
tion. 

An improved sensitivity has been realised in 
Iconoscope by Zworykin. In the Farnsworth 
Image dissector, the photo current is effective 
only during a short portion pf the cycle in 


which the photo current element scans the 
aperture. All the rest of the photo current is 
wasted. But if the whole of the photoemission 
of the individual picture points during the 
frame period are stored and utilised at the time 
of scanning the signal to noise ratio can be 
very much improved. The principle of 
“ Storage utilised in the iconoscope has im- 
proved the sensitivity of camera tube consi- 
derably. It has been shown in Appendix 2 
that in the case of non-storage method the 
required illumination increases with the fourth 
power of the number of lines while in the 
storage msthod it increases onl 3 ^ with the 
square of the number of lines. In case of 
iconoscope illumination required varies from 
20,000 to 2,000 lux depending on the efficiency 
of photocathode and on the depth of focus 
required. 

The next stage of improvement is the image 
iconoscope in which a stage of gain is inserted 
prior to the scanning process. This leads to 
the improvement in sensitivity with this tube 
by a factor of about ten. Both these types of 
iconoscope suffer from the trouble of spurious 
signals due to secondary emission, This trouble 
known as shading has been eliminated in the 
Orthicon tube introduced in 1940 by lams and 
Rose. This tube also has become the victim of 
obsolescence with the development of a more 
advanced type of camera tube, the image orthi- 
con. This tube owes its success due to the 
combination of the following principles. 

(i) Gain stage prior to scanning by use of 
electron image and secondary emission, (u) use 
of two sided target, (iii) use of orthicon 
principle of low voltage scanning and iiv) use 
of electron multiplication of signal current. 
The noise to signal ratio in image iconoscope is 
higher than one per cent. The higher noise 
level is due to inefficient beam modulation at 
low light levels. 

In conclusion, it may be said that there is as 
yet no perfect camera tube. All types have 
their various merits and limitations although 
the present tendencies in U.S.A. suggest the 
ultimate replacement of all other types by 
image orthicon tube. 

S. K. C. 

Rhenium. By J. G. F. Druce. (Cambridge 

University Press), 1948. Pp. 99. Price 10 Sh. 

6d. 

The enunciation of the periodic law by 
Mendelief in 1869 and the fulfilment of his 
predictions to the minutest details by the dis- 
covery of scandium, gallium and germanium, 
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set many chemists all over the world, in search 
the new elements to fill up the gaps in the 
periodic table. The discovery of Mosley’s 
Law of atomic numbers in 1914, gave a further 
incentive to look for the missing trace ele- 
ments. Rhenium has a thrilling history, since 
its discovery was announced almost simulta- 
neously by three sets of investigators working 
on various minerals in different laboratories. 
In June 1925 Noddack and Tacke from Ger- 
many announced their discovery of the new 
element by the X-ray examination of the con- 
t'ontrates derived from platinum and columbite 
ores and named the new element as Rhenium 
after Rheinland. During October of the same 
year Druce announced that the new element 
was found in the concentrates of manganese 
minerals when the manganese was precipita- 
t<.‘cl a.s sulphide. The wavelengths of the 
X-ray spectrum obtained by Druce were iden- 
tical with those of Noddack and Tacke 
and the name Rhenium was accepted. Diir- 
in^^ November, Dolejsek and Heyrousky 

obtained polarographic curves for rhe- 

nium in manganese sulphate solutions and 
confirmed the presence of the element in 
the preparation of Druce. A prolonged con- 
troversy then followed regarding the priority 
of the discovery, Prandtt denied the occur- 
rence of rhenium in columbite, while Russian 
men of science (Zvjagintsev and others) were 
unable to detect the presence of rhenium in 
native platinum. The work of Druce and Hey- 
rousky was also criticised for want of accuracy. 

Whatever the claims for priority may be, 
there is no doubt that Druce has been one of 
the pioneers in the field of research work on 
rhenium and its compounds. Coming from him, 
the book gives an authoritative first-hand and 
ip:>todate information about the chemistry of 
rhenium and its compounds. It is very gra- 
ti Tying to note that references are given even to 
imblications appearing in 1946. The book is 
<Uvided into eight chapters, the first giving an 
introduction including *the , historical aspect, 
the second describing the isolation and pro- 
portie.s of rhenium. The preparation and pro- 
j>ej-ties of the oxides, acids, halides, sulphides 
selenides and thio-salts form the subject 
matter of Chapters HI to VI. The orga- 
nic derivatives of rhenium and the applications 
of rhenium are described in Chapters VII and 
VIII respectively. The book makes an inte- 
resting reading, with the author’s experience 
in various experimental procedure. The book 
will be of immense value not only to the 
students of advanced inorganic chemistry but 


also to those that are doing research work on 
rhenium. 

M. R. A. 

Elasticity of Wood and Plywood. By R. F. S. 

Hearmon. (Forest Products Research Special 

Report No. 7. Dept, of Sci. and Ind. Res. 

London), 1949. Pp. 87. Price 2 Sh. net. 

In his valuable report Hearmon gives 
the results of his extensive experiniental 
investigations along with the relevant 
theory and experimental results of 
other workers in the field. A fairly compre- 
hensive bibliography at the end adds in no 
small measure to the value of the report. Such 
a presentation greatly aids the appreciation of- 
the value and extent of the author’s investiga- 
tion in the correct perspective of existing 
knowledge and useful lines of further develop- 
ment. The nature of the subject of investiga- 
tion is such as to preclude any but a very 
approximate agreement between theory and 
experiment. The application of the strict 
mathematical theory of elasticity developed for 
a homogeneous material with a definite mole- 
cular structure to a material like wood or ply- 
wood consisting as it does of a heterogeneous 
conglomerate of different molecular varieties 
subject to random variations due to fluctua- 
tions of growth conditions, takes one far into 
the realm of extrapolation of exact knowledge. 

A few salient points in the report are worth 
mentioning. Hearmon reports that in going 
from the static method to a dynamic method of 
frequency about four cycles per second, the 
elasticity shows a rise of about 20%, while 
there is no further change as the frequency 
goes up to even 10,000 cycles per second. Even 
though the theoretical expression for the dyna- 
mic modulus does not contain a dispersion 
term, it is however well known that in the case 
of metals there is a definite rise in elasticity 
as the frequency rises from a low mechanical 
vibration to a sonic or ultra-sonic frequency. In 
studying variation with temperature, Hearmon 
recommends and has adopted a dynamic me- 
thod. The very poor thermal conductivity of 
wood would greatly mitigate against thermal 
equilibrium being established even in slow os- 
cillations. A good static method with a good 
thermo-static control of temperature and 
plenty of time allowed between loading and 
observation is more likely to yield a correct 
picture of temperature variation of elasticity. 
It would have been better if, in deriving equa- 
tions 19 and 20, terms for the glue layers had 
been explicitly included. It is interesting to 
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note that the elasticity of plywood is greater 
in bending or compression according as the 
grain of the faceplies is parallel or perpendi- 
cular to the length of the specimen. The 
work on the buckling of plywood plates and 
tubes is of great practical utility. On the 
whole, the extension of the author’s work to 
Indian timbers 'will be of very great practical 
interest especially at this time when the nation’s 
air sense is rapidly expanding and its forest re- 
sources are being systematically investigated. 

P. S. S. 

A Textbook of Bacteriology. By N. G. 
Pandalai, M.B., D.T.M,, F.R.C.P., Professor 
of Bacteriology and Principal, Andhra Medi- 
cal College, Vizagapatam. (Bangalore Print- 
ing & Publishing Co., Ltd., Bangalore City), 
1948. Price Rs. 18. Pp- i-viii -4-748. 

As there are very few books on medical and 
allied literature by authors with experience of 
Indian conditions this book on bacteriology by 
Dr. Pandalai is a welcome addition to the litera- 
ture on the subject. Dr. Pandalai has been 
associated with the teaching of bacteriology at 
the Andhra Medical College for over 20 years. 
Very few can claim to have had such unique 
opportunities to know the requirements of 
students. In addition, he has had large ex- 
perience in clinical bacteriology in the college 
hospital and thus is eminently qualified for 
being the author of this book. 

After giving a description of bacteria in 
general, the author has given a detailed dis- 
course on the physiology of bacterial cell. It 
is obvious that this knowledge is essential to 
have a rational understanding of the behaviour 
of bacteria. A chapter has been devoted to the 
mechanism, care and use of the microscope. 
The sterilisation of bacteria by various agents, 
physical and chemical, has been fully de- 
scribed. The author has exhaustively discussed 
the subjects of infection and immunity in the 
light of recent developments of biochemical 
investigations. The specific pathogenic bac- 
teria are described in detail, in separate sec- 
tions. Human ricketsia, filterable viruses and 
human virus diseases are also included. Al- 
though protozoa do not come under bacterio- 
logy a chapter on the subject, essentially of 
pathogenic importance to man such as plasmo- 
dium malaria, trypanosome and lieshmania, 
etc., would have been of immense help to stu- 
dents. The subjects of antibiotics and chemo- 
. therapy have also received attention. To make 
the book complete and comprehensive, even 
for the students of public health, a chapter on 


the bacteriology of water and milk has been 
included. But one might feel disappointed that 
no figures for the bacteriological standard for 
potable water for India or for other tropical 
condition have been given, although Madras 
has enjoyed a reputation for pioneer work in 
this field and a large volume of information on 
the subject is available. Incorporation of such 
local information should enhance the useful- 
ness of a book of this kind. One glaring defect 
to which the author has made apologetic refe- 
rence in the preface is the absence of proper 
illustration, the importance of which in a text- 
book of this kind is obvious. It is hoped that 
an early revision will rectify all- these defects. 
On the whole the book is a worthy contribution 
to the medical literature of Indian authorship 
and is commended to the students and members 
of the profession. 

On the publisher’s side, there is room for 
improvement in the quality of the paper and 
printing. 

K, P. Menon. 

Survey of India Technical Report 1947 — 
Part III Geodetic Work. (Compiled at the 
Survey Research Institute and Printed at the 
office of the Geodetic Branch Survey of 
India, Dehra Dun, 1948, Price Rs. 4) . 
Geodetic work in India had been going on 
at a very low ebb since 1931 owing to financial 
stringency, and was almost at a stand still for 
some time after the beginning of World War 
II. However, owing to the necessity for 
solving geodetic problems connected with 
the War effort, a Survey Research Institute 
was organised in 1943, and this Institute is 
being continued as a permanent organization 
since December' 1946. A good deal of useful 
work has been carried out by the Institute in 
1947. 

The report under reiew presents in seven chap- 
ters a comprehensive account of all the informa- 
tion which had accumulated from 1939 to 1947. 
The data concerning a continuous chain of Tri- 
angulation from Syria to Malaya have been 
presented. The possibilities of connecting 
the Triangulation through Sumatra and Java 
to Australia and Phillipines in the East, have 
been pointed out. The data concerning the 
Persian Triangulation connecting the Indian 
Primary and the Iraq Primary systems have 
been presented, and the problems of Indo- 
European connection have been discussed. 
The discrepancies at junctions of various coun- 
tries are pointed out . The maps of each 
coimtry are gridded with respect to its own 
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sphericals, and when boundaries are crossed, 
the maps may be out of sympathy with those 
of the adjoining country. The adoption of a 
suitable spheroid like the International, in 
India, is said to involve republishing all our 
trignometric data and a shift of the details 
which means a collosal and expensive under- 
taking. It is suggested in the Report that the 
two differing series of maps may have a certain 
area of overlap, amounting to one sheet depth, 
on either side of the junction line, and that the 
two sets of maps should indicate the discre- 
pancies by suitable marginal notes. 

High Precision Levelling data in India are 
presented in Chapter II. The succeeding 
Chapter on the measurement of Gravity, fur- 
nishes a brief description of the Frost Gravi- 
meter which is now being used by the Survey 
of India. The results of the trial observations 
taken with this instrument near Dehra Dun are 
recorded. The future programme of providing 
a close 10 mile net work of gravity stations 
using this instrument, is outlined. The exist- 
ing 70-mile grid has been based on pendulum 
observations which are far inferior in sensit- 
vity when compared to those obtainable with 
-the modern Gravimeters. The proposed Gra- 
vimeter Surveys on a close net work of stations 
may be expected to yield many interesting de- 
tails of the nature of the earth’s crust in this 
part of the World. Moreover, these stations 
vrill serve as bench marks for detailed local 
geophysical prospecting in the exploration for 
minerals and oil in certain parts of the coun- 
try. Magnetic Variometer measurements are 
also proposed to be combined with the Gravi- 
meter measurements on this close net work of 
stations—thus adding to the value of these geo- 
physical observations for geologid interpreta- 
tions. The Report mentions that such gravi- 
meter and magnetic surveys are already in 
progress in the Raniganj coal field area in Ben- 
gal and near Nagpur in C.P. The results of 
these measurements which are promised to be 
published in the next Technical Report will 
be watched with great interest particularly by 
geophysicists, geologists and those connected 
with the mining industry. 

The data obtained on the Deviations of the 
Vertical have been discussed in Chapter IV. In 
particular, the Charts of the Geoid in India and 
neighbouring countries have brought together 
all the data collected upto 1947. One of the inte- 
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resting features observed deserve to be men- 
tioned here: while the geoid in Peninsular India 
displays humps of the order of 30 feet above 
the International Spheroid, its rise in Burma 
is 110 feet, in a distance of only 1,000 miles, — 
which is regarded as phenomenal and without 
parallel anywhere else in the world. 

The observed deflections in the plumbline in 
India are usually said to be independent of the 
major visible features, indicating that there are 
equally important hidden features at work. 
The plumb line deviations connected with the 
Himalayan Range are well known. From the 
resultsi obtained recently in the Kulu valley, it 
is stated that the geoid rises from south to north 
in that region, and also that evidence is accumu- 
lating that the geoid in the main goes with to- 
pography. So the opinions expressed previous- 
ly to the effect that the geoid would be found 
to be depressed imder the Himalayas, because 
the mountain range is constituted of sedimen- 
tary rocks, appear to be incorrect. Such mea- 
surements however, ought to be extended over 
a larger area and in a closer net work of sta- 
tions, before these inferences can command a 
general acceptance. 

The work carried out by the computing office 
at Dehra Dun is outlined in Chater V. An ac- 
count of the Tidal observations and inspection 
of the Tidal observatories, is given in Chapter 
VI. The results of the routine, and research 
work carried out in the Observatories of the 
Survey of India are presented in Chapter VII. 
The causes which led to the closing down of the 
Magnetic Observatory at Dehra Dim in August 
1943 and the attempts that are now being made 
to start a new station are also given. Finally, 
the results of the magnetic field work carried 
out between 1942 and 1947 are presented. 
Most of these observations were carried out to 
meet the demand for accurate data on magnetic 
declinations for maps for military puiposes. 
For lack of proper Observatory control, much 0 ^; 
the data then obtained could not be corrected 
for diurnal variations and perturbations. A 
magnetic variation chart for Epoch 1946 is also 
reported to have been compiled. 

Mr. B. L. Gulatee, President of the Survey 
Research Institute, is to be congratulated for 
promptly re-starting the publication of the 
Geodetic Reports which had been suspended 
since 1940. 

M. B. R. Rao. 
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GHEE— ITS PRODUCTION AND MARKETING 


*THE most striking difference in the dairy 
^ industry of this country and that in the 
West is that a large bulk of liquid milk is con- 
sumed in the from of its products. The most 
important amongst these products is ghee for 
Which nearly 43*4 per cent, of the total avail- 
able supply of milk, amounting to nearly 
492.Q- 2 million gallons is used. This position 
is due to the fact that the production of milk 
and ghee are followed largely as a subsidiary 
occupation as a result of animals which every 
agriculturist must keep for the tillage of land. 
Further, amongst the products of milk butter- 
fat is fairly easy to isolate and under normal 
conditions possesses good keeping quality. Any 
improvement in the method of manufacture 
and marketing of such an important product 
can therefore be expected to be of considerable 
benefit to the producers. With this object the 
Central Agricultural Marketing Department* 
has carried out a comprehensive survey of the 
methods of manufacture, quantity available, 
price, methods of assembling, storage, trans- 
port and distribution, quality control, and 
legal standards for ghee in India. Those 
acquainted with the ghee trade will realise 
that such a survey is besef’with many difficul- 
ties, and the results can at best be taken to re- 
present the broad outline of the general trend 
and not literal' facts. This is borne out by a 
study of the figures for utilisation of milk given 
in the present survey carried out in 1945 and 
those reported before.! Whereas previously 
it was stated that 27*3 per cent, of total milk 
produced is utilised for fluid consumption, 58-0 
percent, for making ghee, and 14-7 per cent, 
for making other products, the latest publi- 
cation gives these figures as 35-4, 43*4 and 
21*2 per cent., respectively. 

The production of ghee is concentrated 
mainly in the northern and western regions. 
Which account for three-fifths of the total ghee 
produced. Madras, Mysore and other South 
Indian States contribute only to the extent of 
about 13 per cent, of the total Indian produc- 
tion. An idea of the difiiculty in marketing 
this almost an universal item of diet in the 


* ‘^Report on the Marketing of Ghee and 
Other Milk Products in India,’’ Central Agri- 
cultural Marketing Deapartment. Govt, of 
India, 1948, Manager of Publications, Delhi. 

f “"Report on the Marketing of Milk in India 
and Burma,” Central Agricultural Marketing 
Dept., p. 67, 1943. 


country will be had from the fact that the 
amount of ghee produced annum per 100 
persons varies from 0*4 rriuunds in Assam to 
16*0 maunds in Rajputana, which when worked 
out on the basis of production per square mile 
comes to 0*8 maund in Assam and 28*5 maunds 
in Baroda State, the average for the whole 
country coming to only 8*9 maunds per square 
mile. The average per capita consumption for 
the country as a whole comes to a very meagre 
figure of 2*8 lb. per annum. Only a small por- 
tion of the ghee produced is retained by the 
producers, and the marketable surplus varies 
from about 20 per cent- in the Punjab to .97 per 
cent, in Hyderabad. It is also noticed that in 
places which produce less ghee, the producers 
tend to dispose off a greater part of their pro- 
duction. As a rule the consumption of ghee in 
urban areas is much higher than the corres- 
ponding rural areas, the only exception being 
the Punjab where these two figures are almost 
equal. In Bihar the difference is most marked, 
the per capita consumption in rural areas being 
0*6 lb., whereas the corresponding figure for 
the urban areas is 20 lb. per annum. 

Though the basic method for the isolation of 
ghee is largely the same, namely by churning 
soured milk and melting the butter, the quality 
produced shows wide variation. Thus there 
seems to be much scope for improving the 
quality of ghee by suitable propaganda. Know- 
ledge about the preparation of good ghee is 
now available. The process is very simple, the 
essential things being observance of cleanliness 
at every stage of preparation, and control of 
the final temperature of melting butter to 
obtain ghee with pleasant aroma and good 
keeping quality. It is possible to obtain good 
ghee either by the Deshi process, or from 
creamery butter, or by directly heating cream. 
Deshi method tends to give ghee with a more 
appealing appearance and aroma for reasons 
not yet fully understood. Though a low yield 
of butter-fat is obtained by this method it is 
due more to the unfavourable conditions of 
churning generally adopted rather than due to 
any inherent defect in the method. Under ideal 
conditions a loss of only 7 to 8 per cent, of taut- 
terfat occurs, and this loss is not a loss in the 
trade sense as buttermilk is normally consumed 
by the producer. Any hasty replacement under 
village conditions of this traditional method 
with a view to secure a few more percentage 
of ghee will result in the loss of a valuable bye- 
product, namely separated milk, which cannot 
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be readily utilised in the same manner as 
buttermilk. 

As things stand to-day a large quantity of 
inferior quality ghee is jiiit on the market, the 
two main defects being high amount of free 
fatty acids and off flavour. The general trade 
Practice is to blend the inferior product with 
good quality ghee which ultimately results in 
the lowering of the general quality. In the 
present legal set of standards prescribed ade- 
quate consideration is not given to define quali- 
ty more scientifically. Bazaar ghee has an 
established reputation for adulteration and any 
individual trader trying to sell pure ghee is 
likely to meet with disappointment in the be- 
ginning.- This state of affairs could be reme- 
died only by a determined effort by the trade 
itself. The quantity of ghee produced in the 
country is very inadequate to meet the nutri- 
tional requirements of the population and with 
the present high price of ghee, only the upper 
strata of the society can afford to patronise it. 
It is essential for the trade to grasp this simple 
fact and give up the vain attempt to compete 
with cheaper fats. Propaganda on scientific 
lines is lacking in the country' and without any 
positive proof it is believed by many that ghee 
is superior to other cheaper, vegetable fats and 
essential in their diet though little is available. 
A large amount of scientific literature is avail- 
able on the nutritive value of fats in general 
and it is rather surprising why our scientists 
feel so shy to speak out the truth. The report 
reviewing the extent of adulteration mentions 
that ‘‘ in Bombay city alone there are about 40 
establishments engaged in the scientific blend- 
ing of vegetable oil products and genuine 
ghee'\ Though adulteration of ghee is wide- 
spread this is no doubt an astounding statement 
especially as it comes from a Government de- 
partment. It is doubtful if adulteration can be 
said to be carried out so openly in a big urban 
centre without attracting the attention of the 
authorities concerned. A few such hasty state- 
ments are noticeable in the report which could 
have been put in a better way by careful revi- 
sion. 

The report contains at certain places unne- 
cessary details about the method of manu- 
facture which seem entirely out of place in a 
report on marketing. ‘ The same applies to 
some of the illustrations. Unnecessary para- 
phrasing, as illustrated by the following com- 
ments, could have been avoided:— *^The outturn 
of rahri is estimated at 25 to 30 percent: of 
milk. Thus 10 seers of milk yield nearly two 
and a half to three seers of tha product ” (page 
63). The report on the whole makes only a 
passing reference to the cost of production of 


various products, a subject on which a survey 
of this type could be expected to throw con- 
siderable light. 

^ The methods Commonly followed for hand- 
ling ghee at tha collecting and blending centres 
leave much to be desired. The whole process 
is carried out in a crude manner. In fact, it is 
a wonder that inspite of such rough handling 
the product retains its marketable quality. The 
ghee that comes to the market is sold in a 
rather crude manner. For this reason ghee 
trade has to meet a keen competition from the 
vanaspati industry. .On account of the doubt- 
ful quality of market ghee, vanaspati finds 
many adherents without much coaxing. For 
this state of affairs the ghee trade alone is to be 
blamed, as such a big industry has made no 
serious attempt to organise and utilise avail- 
able scientific knowledge that will win the 
confidence of the consumers. 

It is not always easy to define quality quanti- 
tatively as ghee varies in composition due to 
various factors, the most important of .which is 
food. Much of the confusion in quality con- 
trol is no doubt due to these natural variations. 
It is, however, possible to produce a very 
nearly uniform product by a judicious adjust- 
ment of feed. The present multiple standards 
prescribed for quality leave much to be desired, 
and as every analyst is aware serve only to 
create moi e complications. A uniform standard 
for the countty as a whole is not only desirable 
but will greatly simplify the matter, and 
should not prove difficult to evolve if the sub- 
ject is approached logically. For this purpose 
it is suggested that specifications for quality 
control work should include only the usual 
orgenoleptic tests, a limit for free fatty acids 
content, a minimum Reichert value of 24 to 26 
(or better corresponding refractive index read-^ 
ing so that much time will be saved in analy-^ 
sis), a negative phytosteryl acetate test, and a 
minimum value for vitamin A content. Some- 
times ghee has the required Reichert value but 
it is offensive to taste. An insistence on a 
minimum vitamin A standard will help to safe- 
guard the quality to a great extent. Further, 
nutritionally there is nothing much to choose 
betw.een ghee of high or low Reichert value, 
or between ghee and other cheaper fats, except 
that ghee is rich in vitamin A. Hence it is 
logical that there should be a minimum stand- 
ard for vitamin A content. Even if a low 
Reichert value of 24 is allowed in order to 
secure an uniform all-India standard, the 
genuineness of ghee will be safeguarded by in- 
clusion of the phytosteryl acetate as a routine 
method. If ghee falls below a certain mini- 
mum value for vitamin A it should not be 
allowed to be sold as ghee. 
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SCIENCE NOTES AND NEWS 


National Institute of Sciences of India 

At the meeting of the Council of the National 
Institute of Sciences of India held at Bangalore 
on the 6th May, 1949 the following awards of 
Research Fellowships were made: — 

National Institute of Sciences Senior Research 
Fellowship: 

1* U. R. Burman, M.Sc. (Cal.), to work on 
“ Internal Constitution of Stars ” at the 
University of Calcutta. 

2. Dr. A. B. Kar, Ph.D. (Edin.), to work on 
“ Endocrinology with special reference to 
Birds ” at the Central Drugs Laboratory, 
Calcutta . 

3. Dr. S. M. Mukherji, D.Sc. (Cal.), Ph.D. 
(Bir.), to work on “Use of metal-ammo- 
nia reduction method in the syntheses ot 
naturally occuring substances and valu- 
able intermediates’” at the University of 
Calcutta. 

' 4. Dr. K, V. Srinath, Ph.D. (Lond.), to work 
on “ Cytology ” at the Central College, 
Bangalore. 

National Institute of Sciences Junior Research 
Fellowship: 

1. Miss Ira Bose, M.Sc. (Cal.), to work on 
“Effect of Ionising Radiations on Grass- 
hopper chromosomes ” at the University 
of Calcutta. 

2. Mr. S. Datta Majumdar, M.Sc. (Cal.), to 
work on “Relativity and Quantum Me- 
chanics ” at the University of Calcutta. 

3. Dr. S. G. Joshi, Ph.D. (Bom.), to work 
on “ Mineral Nutrition of Plants and 
Microbi-al and Biochemic^al activities in 
the Soil ” at the Fergusson College, Poona. 

• 4. Mr. T. M. Mahadevan, M.A. (Mad.), to 
work on “Rare Minerals of Madras Pre- 
sidency — a study ” at the Presidency 
College, Madras, 

5. Mr, D. K. Mukherji, M.Sc. (Cal.), Dip. 
Agri. (Cantab.), to work on “Plant Phy- 
siology as applied to Plant Breeding 
( Embry oculture) ” at the Indian Agricul- 
tural Research Institute, New Delhi. 

6. Mr. K. Subramanyam, M.Sc. (Mysore), to 
work on “ Embryology and Floral Ana- 
tomy in some members of Melastomaceae . 
and Embryology of Lobeliacese, Campa- 
nulaceae and Stylidiacese with a note on 
the interrelationship of these families” 
at the Central College, Bangalore. 

7. Mr. B. V. Sukhatame, M.A. (Delhi), to 


work on the “ Theory of certain distri- 
bution in Non-plarametric tests and its 
apiplications ” at the Indian Council of 
Agricultural Research, New Delhi. 

Imperial Chemical Industries (India) Research 
Fellowship: 

1. Mr. A. K. Chakravarti, M.Sc. (Cal.), to 
work on “Cytogenetics on some common 
fruit trees of India and the application 
of colchicine to raise improved types” at 
the University of Calcutta. 

2. Dr. A. P. Mahadevan, M.A. (Mad.), 
B.Sc. Tech. (Bom.), Ph.D. (Lond.), to 
work on “Studies in the Pterin Field ” 
at the University of Madras. 

3. Mr. C. Ramasastry, M.Sc. (Mad.), to 
work on “ Spectroscopy ” at the Andhra 
University . 

4. Dr. K. K. Reddi, Ph.D. (Mad.), to work 
on “Role of anti-thiamine factor in Nutri- 
tion” at the Indian Institute of Science, 
Bangalore. 

Zoological Society of India 

The annual meeting of the Calcutta Branch 
of the Zoological Society of India was held in 
the Indian Museum on 20th April 1949. 

Condolence resolution was passed on the 
death of distinguished scientists like Prof. Ram 
Unni Menon, Prof. Birbal Sahni and Dr. 
Immes. The Secretary then read the annual 
report of the branch. New Office-bearers were 
elected for 1949 as follows: — 

Chairman.— Dr. Satya Charan Law, Ph.D. 
Secretary.— Mr. Satyendra Prasanna Basu 
M.Sc., re-elected. Dr. S. P. Ray Chaudhuri i^f 
the Zoology Department, Calcutta University, 
gave a lecture on ‘"Cytology and Systematics”^ 
Dr. Lai C. Verman 

Dr. Lai C. Verman, Director, Indian Stand- 
ards Institution, Will be leaving for Paris next 
month, to attend a conference of the Inter- 
national Organization for Standardization, as 
the representative of India. 

ERRATA 

Vol. Xvin, No. 4, April 1949, page 132. 

Note on Bond Energy and Ionic Character 
of Hydrogen and alkali Halides: for 

Ai=D (A-B) = (1 -i) V D (A— A) • D (B— B): 

read 

A i-D (A— B) — (1— i)VD (A— A)‘ D(B— B) 

Vol. XVIII, No. 3, March 1949, page 76. 

Note on Dielectric Constant of ionic 
solids: In equation 1 for read p?. 


Editor: M- Sreemi vasaya, B-A», F.I.I-Sc?., F-A.Scs. 
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THE EGERTON COMMITTEE REPORT 


long and the eagerly awaited press 
summary of the report of the Egerton 
Committee on the working of the Indian 
Institute of Science, has appeared in the 
Darly Press and according to the same 
source, the full report is scheduled to 
come up for discussion before the Govern- 
ing Council of the Institute at its meeting 
to be held during the first week of July. 
The Egerton Committee is the fourth of 
its kind which has periodically reviewed 
the work of the Institute and made re- 
commendations on its future development. 
According to reports appearing in the press, 
the report consists of 68 pages of printed 
matter and is divided into four sections : 

( 1 ) General considerations and character 
of the Institute, (2) Organisation and 
Administration, (3) Review of the work of 
the Institute and (4) Financial review. 


The Committee considers that the charac- 
ter of the Institute has changed consi- 
derably during its life of some forty years 
and concluded that the Institute has, as 
it exists to-day, much in common with 
sister establishments like the Imperial 
College of Science, London, and the 
Massachusetts Institute of Technology, 
Boston. The Committee i*s of the opinion 
that having regard to the broad intentions 
of the illustrious Founder and the prospec- 
tive needs of the country during the next 
20 years, the Institute should develop 
along the lines of a higher technological 
institute, its functions being mainly post- 
graduate teaching and research. The Com- 
mittee has gathered the impression that the 
development of the Institute has not been 
entirely satisfactory and that it has not 
attained the status it might- have done» The 
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lack of a clear, well defined and uniformly 
sustained directive has been considered to 
be responsible for the vascillating, timid 
and hesitant character of the policy which 
has distinguished the administration of the 
Institute in the past. It will be recalled 
that the preceding Reviewing Committees 
also have made in their reports a similar 
remark. In 1921 the Pope Committee re- 
corded it cannot be denied that the Insti- 
tute has lost in efficiency by reason of the 
fact that its policy and lines of develop- 
ment have never been defined with suffici- 
ent precision’\ The Sewell Committee in 
1930 also deplored the lack of a definite 
policy and expressed the opinion that a 
suitable balance of pure and applied re- 
search had not been established and that 
greater emphasis should be laid on fostering 
contacts between the Institute and the 
industries in India”. The Irwin Committee 
which had the misfortune of conducting the 
enquiry in the then prevailing tempestuous 
atmosphere of prejudice and passion, felt 
compelled to consider the whole question 
of the aims and objects of the Institute ” 
and expressed the view that the “ province 
and purpose of the Institute must be defined 
ill more precise terms than at present” 
and pleaded that “ such a definition should 
be adopted officially both by the Council of 
the Institute and by the Government of 
India”. It is regrettable that the Egerton 
Committee, the fourth in succession, should 
still have been obliged to record the lack of 
a well-defined objective in the development 
of the Institute. 

The Egerton Committee has taken note of 
the fact that the Institute has greatly ex- 
panded in recent years, both in scope and 
size, and that several new departments of 
national importance have been inaugurated. 
These far-reaching developments are due 
to the vision and statesmanship of Sir 
J. C. Ghosh who, in the best interests of 
the smooth, effiicent and ordered execution 
of these expansion plans, should never have 
been disturbed from his position as Director. 


Before further stages of expansion are 
initiated, it is felt, that the present 
expansion should be satisfactorily com- 
pleted and fully consolidated. The ex- 
pansion schemes should take into considera- 
tion the lines of development of the National 
and other laboratories and avoid wasteful 
duplication of scientific* effort. It is gene- 
rally felt that the administration of the 
Institute has not bestowed adequate thought 
to this aspect in its scheme of expansion ; 
it is not difficult to point out duplications 
in the line^ of development. In this connec- 
tion it is pertinent to quote the Sewell 
Committee which has declared that ''what- 
ever developments take place in the univer- 
sities, we are convinced that with the 
resources at its disposal, this Institute 
ought always to be in a position to supply 
such opportunities for training as cannot be 
obtained anywhere else in India. This 
Institute should do what no other institu- 
tion can do. It should maintain a position 
of pre-eminence; it should acquire a national, 
even a world reputation ; it should become 
a place of reference''. 

The Committee have ' generously admit- 
ted that the Institute has an established 
position and . has, in the past, constituted 
a centre of research where much has been 
accomplished and valuable personnel train- 
ed. The happy circumstance that some of 
the most responsible positions in the scien- 
tific departments and industrial concerns 
are held by the alumni of the Institute 
bears eloquent testimony to this proud fact. 
The late Sir Martin Forster who was during 
hi.s directorship associated with a brilliant 
team of departmental heads — Drs. Simon - 
sen, Norris and Catterson-Smith, has been 
largely responsible for this solid con- 
tribution. 

A criticism which may be legitimately 
offered in connection with the development 
of the Institute relates to the question 
as to why the Institute has not established 
itself as an international centre of re- 
search. Forty years is a sufficiently long 
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pcniotl for an institute to achieve this 
distinction. To-day some may even 
challenge the pre-eminent position which 
the Institute is expected to occupy in the 
scientific and technological life of the 
country. The Egerton Committee provide 
an answer to this when they state that 
th(' status and development of an institute 
♦dike that of all oi-ganisations will depend 
largely upon the calibre of the men in the 
higher posts”. Tlie Committee have 
attached the greatest importance to the 
question of choosing proper Men, the 
most vital of the four Ms enunciated by 
Professor A. V. Hill, 

Sir C. V. Raman, soon after he assumed 
charge of the Directorship of the Institute 
in 1932, found the Institute wanting in the 
right type of men and made a vigorous 
atltunpt to staff tlu) Institute with men of 
intertiationul (‘minence. His world-wide 
fanu^ and his universally recognised emi- 
nence and prestige constituted great assets 
in attracting the topmost men of science to 
occupy some of the positions which fell 
vacant during his distinguished director- 
ship. Professor George Hevesy, for example, 
who later received the Nobel Prize, was to 
have occupied the Chair of Physical and In- 
organic ChcmiivStry if events had moved in a 
direction fortunate to the Institute. Un- 
fortunately for the Institute, a great oppor- 
tunity was lost; the prospect of a glorious 
future envisaged at that time was, shall 
we say, postponed for another two decades. 
It is interesting to reflect that Sir C. V. 
Raman, some 17 years ago, had already 
anticipated the recommendations of the 
Egerton Committee, particularly with res- 
pect to the expansions, e.g., the Chair of 
Mathematical Physic, s and the Department 
of Instrumentation. 

The Egerton Committee appear to have 
emphasised the imperative need of a sci- 
entific man of eminence with a keen 
appreciation of research and a capacity 
for leading men”, for presiding over the 
affairs of the rJnstitute as the Director; 


they add that the Director should be 
invested with full powers for admin- 
istration. The Pope Committee considered 
that the Principal (Director) ‘‘should be 
a scientific man of eminence and of proved 
administrative capacity; no person, how- 
ever capable he may be, can preside with 
intelligence and sympathy over the opera- 
tions of the Indian Institute of Science if 
he is not himself steeped in scientific 
modes of thought and scientific aspira- 
tions”. It may be useful to record here 
the views of President Vannevar Bush of 
the Carnegie Institution of Washington who 
has declared : “The Directors of Depart- 
ments and Chairmen of Divisions in the 
Institution occupy posts demanding a rare 
combination of abilities. The position of the 
director is marked even more strongly by 
that duality which I have noted in the 
functioning of the Trustees. The director 
can and should be both an investigator and 
an administrator. As an investigator he 
joins with his colleagues on a plane of 
equality in planning a scientific program in 
which all participate and in which he has 
his unique part. As the director he ad- 
ministers the program, resolves differences 
of view, and maintains contact with the 
President and Trustees. To meet this dual 
responsibility, he must be a scientific 
worker of proved ability, and he must 
possess the qualities of leadership, inspi- 
ration, and firmness that evoke the best 
efforts of colleagues and keep operations 
moving in the agreed direction. He must 
likewise have the ability at understanding 
and guidance for which younger members 
of the staff will look to him. Thus as an 
investigator he shares the duty of all 
scientific men toward rigor, vision, and 
collaboration. As an administrator, he 
faces the same duties and needs the same 
capabilities as does the head of a depart- 
ment in an academic institution and, to 
some extent, as does the director of 
research in an independent laboratory.” 

If men of eminence cannot be found in 
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India, we should not hesitate to invite 
others irrespective of nationality. The Se- 
well Committee records that *hn more cases 
than one, the reputation of a university 
has been built up round the work of some 
pre-eminent men. Students are attracted 
by the reputation of the man under whom 
they hope to work, rather than by any 
particular virtue of the university itself. 
A Nernst or a Ramsay (or a Raman) would 
draw men to any Institution to which he 
happened to be attached. We are of the 
opinion that the Chairs in the Institute 
should be filled by men of the highest 
eminence irrespective of nationality and 
we recommend therefore that the terms of 
appointment to the Directorate and 
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Professoriate be made sufficiently favour- 
able to attract such men.” The Egerton 
Committee holds the same view and has 
accordingly recommended a revision of 
salary scales so as to attract and retain 
men of the highest level’ ^ 

We hope and trust that the Governing 
Council of the Institute will take early 
action on these recommendations and 
maintain the exclusive and pre-eminent 
character of the Institute, a position to 
which it is entitled not only because of itjs 
pioneering and brilliant services in the 
past but also because of the potential pros- 
pect of an even greater and glorious future 
which belongs to it. 


The Adventure of Education 


THE adventure 

^HIS admirably printed and edited Jour* 
nal is published under the auspices of 
the Office of the Educational Adviser to the 
Government of Bombay. Annua] Subscrip- 
tion payable in advance is Rs. 8 only; 
and single copy Rs. 1-8-0 Only. 

To quote from the Editorial, the ambition 
of the Editorial Board is ‘'to make the 
Magazine reflect truthfully (and if possible 
in a refreshing manner) the trends of 
educational thought and practice both 
inside and outside the Province, and, we, 
therefore, invite all those who have any- 
thing significant and sincere to say about 
education, to make use of the Journal”. 
Thus at a time when the country is feeling 
the effects of newly earned freedom and 
is planning for an all round development, 
a journal of this kind devoted to the 
cause of education and the spread of 
educational thought is, indeed, quite 
welcome. 


OF education* 

The Journal aims not only at presenting 
outstanding educational problems in a 
clear way but also at giving special at- 
tention to new educational developments 
both in India and abroad in the hope“ that 
their study will stimulate freshness of 
approach on the part of teachers* The 
object is to provoke educational thought 
and lead to adventurous activity. 

In addition to the Editorial, the Journal 
has the following features: — Educational 
problems, Education forges ahead, the 
Educational Digest, the Educational World, 
the World of Books and the Teachers’ 
Forum. There are a number of interesting 
articles in this issue of the Journal and a 
note on “ Our Contributors”. We wish the 
Journal useful service and a bright career. 

* “ The Adventure of Education,"-’ Vol. I, 
No. 1, Jan. 1949, pages 124, a bi-monthly by 
Mr. K, G. Saidain with an influential Edi- 
torial Board. 
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AN INVESTIGATION INTO THE HEAT-TREATMENT OF SILICO- 
MANGANESE SPRING STEELS 

B. R. NIJHAWAN, Ph.D. (Sheffield), B.Sc. (Met.) 

(Assistant Dhector, National Metallurgical Laboratory, Council of Scientific and 

hidustrial Research, J amshedpur) 


A GENERAL impression prevails in the 
"^metallurgical held that low carbon silico- 
manganese spring steels are abnormally 
sensitive to heat-treatment and are difficult 
to harden completely. There is a conside- 
rable diflercnce of opinion as to the cori-ect 
treatment of low carbon silico-manganese 
steel. Colbeck and Hanson* have establish- 
ed that temperatures required for complete' 
hardening of these steels are very much 
higher than the corresponding hardening 
temperatures for plain carbon steels with 
the same carbon contents. In one steel 
containing carbon 0-399^, silicon 1*98%, 
.sulphur 0-027',^, phosphorius 0-041G and 
manganese 0'8B50r, they put forward a 
temperature of lliO"C. for complete harden- 
ing. In another case with carbon 0'50%, 
silicon sulphur 0-039^>ft, phosphorus 

0- 039^4 and manganese ()-865'/'— a tempe- 
rature of 900‘’C. was claimed to secure com- 
plete hardening. Andrew- pointed out the 
theoretical aspects of the problem inas- 
much as the high silicon contents of the 
.steels gradually lifted up the A| critical 
points and lowered the A..j critical points 
until in a 2^/(- silicon iron, the A^^ point was 
completely absent. These have also been 
thc^ observations of Baker** and of Hadficld 
and Osmond*. 

With, of course, increasing amounts of 
carbon in the silicon steels, the percentage 
of silicon required to cause the disappear- 
ance of Aj, point or in brief to close the 
a 'h y loop would be higher. In practice 
with low carbon silicon steels, A, point gets 
uplifted so that higher heat-treating tempe- 
ratures would be needed to form homoge- 
neous Austenite which would on quenching 
yield the I’equisite hardened martensitic 
structures. 

Andrew and Richardson*^ have shown that 
silico-manganese spring steels require a 
higher temperature in comparison to 
chi'ome-vanadium or plain carbon spring 
steels for hardening and further that the 
former are the most susceptible to decarbu- 
risation during heat-treatment and to mass 
effect. Burns** also observed that silico- 
manganese steels require a high hardening 


temperature to develop their best mechani- 
cal properties. Charpy & Cornu'^,^ and 
Vigoroux** also observed the elimination ,of 
At and A..^ critical points in silicon steels. 
Guillet*** has recommended a hardening 
temperature of 850^0. for steels containing 
0-35 — 0*45‘>^ carbon, 2% silicon and about 
lyr manganese. 

Experimental Procedure 

The object of the present investigation 
undertaken by the author was to further 
explore the hardening characteristics of va- 
rious compositions of Indian silico-manga- 
ncse spring steels. The steels were rolled 
into fiat bars of different sections and cam- 
bered into a spring leaf as used in railway 
locomotives, carriages and 'wagons. These 
flat bars were then subjected to different 
heat-treatments. Individual heat-treated 
spring leaf was then subjected to a '‘Scrag- 
ging ” test. This consisted of putting the 
cambered, heat-treated spring leaf bar under 
a powerful steam hammer. At dead centre 
of the standard length of the bars camber AB 
(.Pig. 1 ) was measured. The ham- 
mer was then made to press the cambered 


j | ..4— HAMMtR 



CAMBtR or THt BAR-AB. 


riQ 1. 

spring bar totally flat. It was then released. 
The camber AB was again measured. If the 
permanent set after the first blow exceeded 
5/16", the bar was considered to have fail- 
ed in the test. Again the hammer pressed 
the spring bar flat six times in succession. 
The camber AB (Fig. 1) was again finally 
measured: The bar should not show any 
more permanent set beyond what it had ob- 
tained after the first hammer blow if it were 
to pass the "Scragging’' test. 
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Table 

“ ‘ ' Results of Tests on Silica- 


Section 


Chemical Analysis 


Heat Tfealmerit 


Scragging Tests 


Type 

fetch and Carbcfn 

Sample (C) and 

Silicon 
. (Si) 

1 

Ail bats 

1 

- . — 



Set 

after 

lirst 

blow 

3/8" 

^•ere of the ‘ 
»ame 6xed 
length 
(Width X 
thickness) 

c % 

Mn % 

^i% 

[Quen- 

ched 

in 

[Quenched 
from 
(tempe- 
la’ ure) 

Soaked 

for 

Tempe- 
red at 
(tempe- 
rature j 

Ini dal 
reading 

After 
first blow 

2-15/10" 

Latch A 2 Medium Cj 
„ Si 

4i"x7/16" 

0-55 

1-00 

1-88 

Oil 

950° C. 

30 Min. 

350° C. 

3-5/16" 

1 

>» a> ^ do ! 

do 

do 

do 

do 

Water 

do 

do 

do 

do 

3-3/10" 

1/8" 

„ „ 10 do ! 

do 

do 

do 

do 

do 

900° C. 

d-o 

do 

do 

3-3/4" 

i/i(i" 

M >» 9 (io ; 

do 

dr> 

do 

do 

do 

850° C. 

do 

do 

3-13/10" 

3-11/1(1" 

1 / 8 " 

— \ 

„ „ 3 do 

4 " X 6/16" 

0-54 

0*96 

1-95 

Oil 

950° C. 

do 

do 

3-7/8" 

3-5/16" 

9/16" 

„ „ 7 : do 

do 

do 

do 

do 

Water 

do 

do 

do 

3-9/16" 

3-7/10 

1/8" 

„ 8 do 

do 

do 

do 

do 

do 

920° C. 

d ) 

do 

4-1/8" 

4" 

1/H" 

Batch B 12 I 



Low (' 
High Si 

3-l/8"Xj'' 

0-47 

0-91 

1-83 

Oil 

900° C. 

do 

do 

3" 

2-13/10" 

3 / 10 " 

if i> 

do 

do 

0-46 

do 

1-80 

Water 

850° C. 

do 

do 

3-1/16" 

2-15/16" 

1/8" 

if a 18 ' do 

do 

do 

do 

do 

Oil 

do 

1 

do 

1 

325° C. 

1 

3-1/4 

3-D" 

1/4" 

,, j, 20 do 

4"xi" 

0-50 

0-98 

2-10 

Oil 

do 

do 

350° C. 

2-13/16 

2 - 3 / 4 " 

1/1 1!" 

»? 55 , 21 do 

■1 

do 

do 

do 

Water 

do 

do 

do 

2-15/16" 

2-15/10" 

Nil 

Batch C 1 

Low C 
Low Si 

rx7/16" 

0-51 

0*93 

1-76 

Oil 

950° C. 

30 Min. 

360° C. 

3-5/8" 

2-7/8" 

3/4" 

39 ,3 5 

do 

1 

do 

do 

do 

do 

do 

975°jC. 

do 

do 

3-11/16" 

3-1/8" 

9/16" 

»> 9i 4 

i do 

do 

j . 

do 

do 

do 

Water 

950° C. 

do 

do 

3-9/16" 

3-3/8" 

3/10" 

Batch D 16 ; HighC 
; Low Si 

4"xi" 

0*64 

0-90 

U89 

do 

850° C. 

m 

do 

;• 15/16" 

2-29/32" 

1/32" 

39 33 17 i do 

do 

do 

do 

do 

do 

900° C. 

do 

do 

do 

2-15/16" 

' Nil 

33 ,3 18 do 

do 

do 

do 



do 

do 

do 


2-13/16" 

3/16" 

»? 33 10 1 do 

do 

do 

do 



850° C. 

do 

do 

2- 13/16 

2-6/8" 

3/16" 
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Manganese Spring Steel Flats 


(Reading) AB (Fig. 1) 

Hardness Test 

Microscoino ICxaiuinaliou (Mirrostmclurrs) 

After 

sixth 

blow 

Set 

after 

sixth 

blow 

Perfor 
mance 
in scrag- 
ging test 

Surface Section 

B.H.N. 

Centre 

V.P. H.N 

B.H.N. ( On Cross 
Ends 1 Section 

2- 15/16" 

Nil 

Failed 

461 

477, 477 

564, 570,650 

Tempered Martensite with litlU? feathery ferrite at grain 

1 boundaries. Crain size line to nuMlium, Trooslilt! 
at boundaries 

3-3/16'' 

Nil 

OK. Stood 

624 

1 534, 555 

635, 618 

Uniform tempered marten.sitt! with foinplclt; ahsem e of 

free (fethery) ferrite indicaling proper (jiu^mhing 

3-1/4" 

Nil 

do 

601 

578 

644, 626 

do 

3-11/16" 

Nil 

do 

r)£5 

534 

640, 618 

do 

S-5/16" 

Nil 

Failed 

444 

444, 429 

564, 564 

Tempered martensite with free ferrite ai grain boundaiiws. 
Martensite more tempered than otlmv samples 

3-7/16" 

Nil 

OK. Stood 

555 

555, 551 

593. 618 

Uniform tempered martensite wil’n eumplete almeiuut <4 
free ferrite indicating proper (pienehlng 

4" 

Nil 

do 

606 

578, 601 

635, 626 

do 

2-13/16" 

Nil 

do 

495 

514, 415 

543,511 

Tempered martensite with ferrite at grain hemudaries 

2- 15/16" 

Nil 

do 

634 

534, 477 

601,-593. 682 

Uniform fine grained lempertul morlensittt with complete 
absence of free ferrite at grain Imundai ies 

3" 

Nil 

Just Passed 
if tempered at 
350t^Cit 
would have 
failed 

477 

444, 444 

571,593, 505 

Tempered martensite with some' free feirlle at grain boun- 
daries 

2 '3/4" 

Nil 

(;K. Stood 

503 

495, 471 

580 , 586 

Fine grained tenipercid martensite with no fro« iVrrite at 
grain, boundaries 

2-16/16" 

Nil 

do 

555 

555, 538 

601 , 630 

Tempered maitensitu I'omplole.ly free from any free tmrite 
seperation 

2-13/16" 

1/16" 

do 

Failed 

372 

363, 365 

4-59, 449 

Finegrained tempered nuutensite with lualluny fraa 
at grain boundaries Indicating HepiuuUon during oil 
quenching 

3-1/16" 

do 

444 

415, 426 

536, 511 

Tempered mortensitu atnu'turo with lots of grain boundary 
ferrite in feathery from imllcating Httpanulon ditrlng <»il 
quenching 

3-3/8" 

Nil 

OK. Stood 

514 

522, .514 

609, 618, 6J1 

Tempered marteumtt* Htructurti with nxlromoly nmall atnount 
of feathery ferrite at grain houndurins iiuhcalnrg rhastii* 
quench 

2-29/32" 

Nil 

- do 

626 

530, 664 

606, 693 

Tempered martensite structure with no free ierrUo 

2-16/16" 

Nil 

do 

664 

530, 538 

571, 671 

do 

2-13/16" 

Nil 

do 

514 

461, 440 

550, 567 

Fine grained tempered marteniU© with very «inali umounls 
of feathery free farrito at the grain htmnclarius 

2-6/8" 

Nil 

do 

514 

620, 650i 567. 671 

1 

do 
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Different sections of each, bar were then 
subjected to a thorough microscopic exami- 
nation and its micro-structure studied. As 
would be observed from the details of mi- 
croscopic examination in Table I those bars 
which had passed the “Scragging” test exhi- 
bited tempered martensitic structures with 
practically no or a little feathery free Fer- 
rite which had separated during quenching 
for hardening. Failed bars showed feathery 
Ferrite formation at the grain-boundaries. 

Brinell and Vickers Pyramid Hardness 
measurements were taken at the ends and 
centres of the bars on the surface as well as 
on the cross sections of the bars. 

Some typical results obtained during the 
above tests are recorded in Table I. 

From the results of the above experiments 
it would be observed that fast quenching 
rates applicable in water-quenching even 
from 850° invariably gave satisfactory 
“Scragging” test results whilst oil quench- 
ing failed to give satisfactory response in 
the “Scragging” test in some cases from 
temperatures as high as 975°C. Water- 
quenching cannot, however, be recommend- 
ed for commercial practice owing to the 
dangers it involves of distortion, warpage, 
cracking, etc., in particular for high carbon 
compositions. For low carbon compositions 
upto 0-40% carbon water-quenching may be 
safely employed. The above tests were 
conducted under ideal laboratory conditions 
of oil bath, regulated heating, one bar singly 
heat-treated at a time, etc. In commercial 
practice, the spring bars have to be heat- 
treated in batches and not singly. Thus al- 
though oil-quench from 850°C. have yielded 
in some cases satisfactory results in the 
“Scragging” test, in commercial practice 
higher hardenning temperatures of 900 °C. 
or above would be most essential for satis- 
factory hardening and “Scragging” test per- 
formance. 
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Before, however, finalizing the commercial 
heat-treating procedure, it would be best to 
conduct individual laboratory experiments 
in the first place and to formulate the com- 
mercial procedure in the light of the fo)" 0 - 
going results obtained. It may also be point- 
ed out here that in comparison with plain- 
carbon spring steels silico-mangancse spring 
steels require much greater care and atten- 
tion, e.g. renewal and stirring of oil or water 
bath, uniformity of heat-treating tempera- 
tures and soaking, quick and proper mani- 
pulation of the transfer of the steel to the 
quenching media, etc. Silico-manganese 
steels are highly sensitive to these heat- 
treatment abnormalities. 

Another factor for which separate re- 
search will be necessary, is the effect of 
“Austenitic grain Size” on the hardenability 
of silico-manganese spring steel bearing in 
mind that fine-Austenitic grained Steels are 
of shallow hardening types and coarsc-Aus- 
tenitic grained of deep hardening types. 
With an optimum Austenitic grain size much 
lower oil or water hardening temperatures 
may be quite feasible eliminating thereby 
risks of over-heating, decarburization, distor- 
tion, warpage, macro- and micro-cracking, 
etc., accompanying high-temperature heat 
treatments. 


1. Colbeck and Hanson, J. L S. I., 1924, 109, 
No. I, 377. 2. Andrew, Ibid., Discussion on the 
above paper, p. 395. 3. Baker, Ibid., 1903, 

No II, p. 312. 4. Hadfield and Osmond, Ibid,, 
1890, No. I, p. 62. 5. Andrew and Richardson, 

Ibid., 1935, 131, No. I, 129. 6. Burns, Ibid., 
1932, 125, No. I, 383. 7. Charpy and Cornu, 
Comptes Rendus, 1913, 25, 1240. 8. Ibid., 

1913, 117, 319; Revue de Metallurgie, June 
1915, 12, 493. 9. Vigoroux, Comptes Rendus, 

1913, 116, 1374. 10. Guillet, J. I. S. I., 1906.. 
No. II; Precisde Metallog raphie; Les indust- 
ries Metallurgiques, a’Vavant guerre. . 


GRANT FOR CANCER RESEARCH 


A grant of £1865 (Rs. 24,837) has been made 
by the British Empire Cancer Campaign 
to Oxford University to be used for cancer 
research. 

Professor A. D. Gardner, Regius Professor of 
Medicine at Oxford, in announcing this stated 


that during research, into chemical substaces a 
new sideline has been found and Sir Robert 
Robinson, Waynflete Professor of Chemistry at 
Oxford, had wished to explore this, and for this 
purpose had applied to the British Empire Can- 
cer Campaign for funds. 


No. C* 1 
Juno J 
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OBITUARY 

PROFESSOR BIRBAL SAHNfl, M.A., D,Sc., Sc.D., F.R.S. 


news of the sudden death of Professor 
* Birbai Salmi at Lucknow on lOth April 
1949, came as an absolute shock to the scien- 
tific world ; and tiie loss to India is truly ir- 
reparable. It is sad to tliink that the cruel 
hand of Dt^ath has tak<‘n him away from us 
at the comparatively youn^^ aRe of 5B when 
he was in the prime of his scientific career, 
and was looking forward to achieve higher 
ideals to raise and enhance the prestige and 
reputation of scientific work in India, and 
secure for her an honoured place in the in- 
ternational scientific world. The starting of 
an ‘Institute of PaUeobotany’ in India whicli 
would be the first of its kind in the world, 
and scs’ve as a centre of pakeobotanical 
study and research of the highest order, was 
Prof, Sahnils life’s ambition ; during the 30 
ycnu's of his scientifU* career, he had kept 
this objective in view, and dedicated him- 
s(4f entirely to this caus(\ and was (Sigerly 
looking forward to the day when he would 
be al)le to realist^ this ambition. On ih(‘ 3rd 
of April 1949 when the Prime Minister of 
India. Pandit Jawaharhd Nehru, laid the 
Foundation-Stone of the Tustitule of Pulseo- 
botany’ at Lucknow, it was indeed a great 
event in Prof. Sahni’s life as the fulfilment 
of his one great ideal ; that he should have 
b«H>n snatched away by Death almo.st within 
a week after this event, makes his demise 
really tragic. 

After a brilliant educational career in 
India, the young Birbai Sahni went abroad 
for higher .studies in Botany, and soon won 
tlu^ highest academic distinctions in his sub- 
ject in the universities of London and Cam- 
bridge. During the latter part of his stay 
he was activ<‘ly engaged in research 
and published a number of papers which im- 
mediately secured great recognition, and 
marked him out as one of the outstanding 
members among the younger botanists of 
those days. The young Dr. Sahni soon de- 
veloped a special interest in the study of 
fossil plants, and naturally joined the famous 
Cambridge School of Palambotany under the 
inspiring leadership of Sir Albert Seward. 
It did not take very long for the learned 
professor to discover that in Sahni, he had 
a most promising and enthusiastic worker 
who fully deserved his special care and at- 
tention ; and Sahni soon became one of 
Steward's ^ pet pupils % Thus was Sahni 


initiated into the field of Pakeobotiiny ; and 
what he has achieved a.s a pala*obotanist 
during these 30 years bears eloquent tc^sti- 
mony to the manner in which he fulfilled 
th(» highest (‘xpectations of his eminent 
teacher. To Sahni, Seward was at all times 
his ‘revered guru\ 

Prof, Sahni will always be remembered 
for his outstanding work in the field of 
Pala‘obotany, and it is no (exaggeration to 
say that the study of Ikilaobotany in India 
on modern Iinc\s really started with him. 
Duiing his stay in Cambridge, Salmi had 
already published several papers on fossil 
plants ; and om^ of his best known earlier 
woi’ks was his study of tlu' petrified plant 
rcmiains from llu‘ Queensland Mesozoic and 
Tertiary Formations, publishtxl in 1920. 
This Australian material really came to 
Prof. Seward foi- dc^scription ; but he pass-, 
ed it on to Sahni with the confidence that 
the young man would be able to deal with 
it quit(‘ enici('ntly. When the work was 
c'ompleled and Salmi had preparcxl his 
paper, Seward pas.sed it on to the Queens- 
land Geological Smwey for publication ; 
and in doing so, wrote as follows : “ Prof. 

Sahni devoted himstdf with his a<*custom(Hl 
thoroughnes.s to the work of describing the 
plants and to the pi’ohlems that wert* rais- 
ed, and after a pcM’usal of the papc'r h(^ has 
furnishcHl I must c^xpress my appr(‘ciation 
of the able* manner in whic’h the invc'stiga- 
tlon was cari'kHl out, '' Anotlus' imp{)riant 
paper publisluxl by Dr. Sahni also in the 
same ycsir was the* ont^ on “ The structure 
and afllnities of Acmopyle Pancfieri'* in 
the TranmcLiotu^ of ike Roual Rociety, in 
which afU‘r giving a detailcKl accfount of 
the monotyplc New C3aledoniar\ genus 
Acmopyle, he discussexi with remnrkabh^ 
lucidity some of the most (X>ntrov(n\sial 
question.s like llu^ systcanatic position of the 
Taxinem, the morphology of th(‘ ovuli- 
ferous .scaU‘ of Conifers, and the origin of the 
Conifers themselves. His resolving tlie 
Gymnosperms into two divisions -Ihryllo- 
sperms and Stachyosperms~is recognised as 
an important contribution in interpreting 
the evolutionary relationships of this inter- 
esting group. 

It was also in the year 1920 that a Me- 
moir on Indian Gondwana Plants : A 
Revision ” was publpsheci in the Pfi^laeon- 
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tologia Indica Series under the joint au- 
thorship of Seward and Sahni ; and this 
may be taken as the starting point for the 
study of Indian fossil floras on modern 
lines. After imbibing the best traditions of 
the Cambridge School, and having worked 
in such close association with Prof. Sewaid, 
Dr. Sahni resolved on his return to India 
to dedicate himself entirely to the study of 
Indian fossil plants; and this he did with 
remarkable devotion and conspicuous abi- 
lity till the last day of his life. 

Starting with this idea nearly 30 years 
ago, the first thing that Sahni did natural- 
ly was to take stock, as it were, of the 
existing position of Indian Palseobotany, 
and visualise the possibilities of further 
work. This he did in 1922 in his Presiden- 
tial Address to the Botany Section of the 
Indian Science Congress on ‘‘ The present 
position of Indian Palasobotany ”. In the 
course of this address he said : “My own 
interest in palaeobotany raises the hope that 
I may help to bring this fascinating sub- 
ject more prominently to the notice of my 
countrymen ; and perhaps even succeed in 
inducing a large number of them to turn 
their attention to the rich field that it offers 
for original investigation. With this end 
in view I propose to devote my address to 
a brief review of the present position of 
Indian Palseobotany ”. The stream of 
papers on Indian fossil plants by himself and 
his students which has continuously flowed 
from Lucknow during these 30 years shows 
how fully he had succeeded in realising the 
hopes which he entertained in 1922. It is 
hardly possible in the course of this short 
Note to review and give an account of all 
this output of research by Sahni and his 
collaborators ; suffice it to say that the 
Lucknow School of Palasobotany under the 
inspiring leadership of Prof. Sahni gradual- 
ly came to be recognised as one of the 
foremost centres of palseobotanical re- 
search, and was looked upon in this part of 
the world with the same regard and recog- 
nition as the Cambridge School under Prof. 
Seward. 

The one important point which Prof. 
Sahni recognised was that all palaeobotani- 
cal studies must be made in relation to the 
geological and geographical conditions 
under which the plants under investiga- 
tion lived and died ; and that without a 
proper understanding and appreciation of 
this geological background, the study of 


fossil plants loses practically all its vital 
interest. Thus it happened that Prof. 
Sahni gradually got more and more inter- 
ested in geological studies, and he spared 
no pains in understanding the geological 
setting of the fossil plant material which he 
was studying from time to time. This ra- 
tional line of approach has been most fruit- 
ful, and accounts for the very great interest 
and importance of many of his studies both 
to the botanist and to the geologist. 

A very large amount of work done by 
Prof. Sahni relates to the study of the 
Gondwana floras ; and in this field, he was 
an acknowledged authority. Apart from 
the description and identification of these 
fossil plants which in itself was a most val- 
uable contribution, he dealt with some of 
the more fundamental problems connected 
with the Gondwana floras such as their ori- 
gin, distribution, evolution, and relationship 
with the other contemporary floras. Among 
the more important of such contributions 
may be mentioned (i) The Southern Fossil 
Floras, a study in the plant-geography of 
the past; (ii) Permo-Carboniferous life- 
provinces, with special reference to India ; 

(iii) Wegener’s theory of Continental Drift 
in the light of palaeobotanical evidence; 

(iv) The relation of the Glossoptcris Flora 
with the Gondwana glaciation ; and (v) 
Recent Advances in Indian Palseobotany. 
In each of these papers, he has given us a 
masterly review of the latest position in 
the light of his own work, and indicated 
new angles of vision for further studies. 
His memoir on “ Williamsonia sewardiana 
sp. nov. from the Rajmahal Hills, ” in 
which he gave an entire reconstruction of 
one of the first known Indian fossil cycads 
is recognised as an outstanding contribution 
from India to our knowledge of this very 
interesting group of Mesozoic Cycadophyta. 
Equally important, from the point of view 
of the vexed problem of the origin of An- 
giosperms, is his memoir on “ Komoxylon 
rajmahalense] gen. et sp. nov. also from 
the Rajmahal Beds. ” 

From the way in which Prof. Sahni ap- 
proached the study of fossil plants, it was 
only natural that many of the results of 
his work had an important bearing on se- 
veral geological problems. His work on the 
flora from the Deccan intertrappean beds 
of the Nagpur- Chhindwar a area and theu" 
age indications led to the famous ' contro- 
versy regarding the age of the Deccan 
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Traps. After about four years of discussion 
from all points of view, Prof. Sahni’s con- 
tention, on the evidence of his fossil 
plants that the Traps are really Eocene 
and not Upper Cretaceous, has been gene- 
rally accepted. A most comprehensive and 
fascinating account of this work was given 
by Sahni himself in his General Presiden- 
tial Address to the Indian Science Cong- 
ress in 1940. His latest work on the dis- 
covery of micro-fossils in the salt marl and 
associated beds of the Punjab Salt Range 
and their bearing on the 60-year old con-' 
troversy regarding the age of this ' Saline 
Series, ’ is well known ; and the Proceed- 
ings of the two Symposia on this subject 
held in 1944 and 1945 in which practically 
all the leading workers in this field both in 
India, and outside have participated, bear 
ample evidence to the manner in which 
Sahni’s work has stimulated worldwide in- 
terest as offering a conclusive solution to 
what has been a most intriguing and tan- 
talising problem. 

To one who was thus devoting all his 
time and attention to scientific research and 
was making several notable advances in 
our knowledge, it was only natural that the 
highest honours and distinctions in the sci- 
entific world came to be conferred upon him 
in quick succession from time to time. Prof. 
Sahni was a Foundation Member of many 
of the scientific bodies in India, and always 
played a most effective part in promoting 
and upholding the highest, traditions of scien- 
tific research in this country. He frequently 
went abroad in response to invitations for 
participating in congresses and conferences 
concerned with palaeobotany ; only a few 
days before his death, he was elected as the 
President of the International Botanical 
Congress to be shortly held at Stockholm, — 
but, alas, he has not lived to occupy that 
Presidential Chair which, we are sure, he 
would have done with outstanding ability 
and distinction, adding to India’s glory in 
the international scientific world. 

As a scientist, Prof. Sahni was known for 
his thoroughness in looking into every detail 
of the investigation ; and whether it was his 
own work or that of others, he insisted^ on 
being satisfied on every point of observation, 
illustration, or discussion, before he would 
pass it for publication. What he said of 


another eminent palseobotanist is equally 
true of himself : “ Like all cautious workers, 
he was difficult to convince .... but was by 
no means of the type that clings to pet theo- 
ries ”. For clarity of presentation, lucidity 
of argument, and due consideration for the 
‘ other point of view ’, Prof. Sahni’s papers 
are a model for others to follow. A great 
feature of Dr. Sahni’s work as a man of 
science, was that apart from his own per- 
sonal investigations, he had organised a 
School of Research at Lucknow where a 
team of young and enthusiastic students had 
gathered round him and carried out origi- 
nal work of the highest order imder his 
personal care and attention. Every worker 
in the field of palaeobotany and allied sub- 
jects in India looked up to him, at some time 
or other, for help and guidance. Singularly 
free from all passions and prejudices, per- 
sonal or provincial, Prof. Sahni gave of his 
best to every one of these workers promptly 
and generously; and all of them recall with 
regard and affection the many acts of kind- 
ness which they have received at his hands. 

Apart from the greatness of his accom- 
plishments as a scientist, Dr. Sahni’s human 
qualities of kindliness and friendship were 
really unique. Belonging to a noble and 
highly cultured family, he possessed a most 
amiable and charming personality, and en- 
deared himself to one and all alike. To see 
him, was to like him ; to know him, was to 
love him. Those that had the privilege of 
enjoying the genial hospitality of the 
Sahnis at Lucknow know how fondly they 
were attached to each other, and had built 
up for themselves a home with an all-per- 
vading atmosphere of peace, happiness, 
affection, and goodwill. 

The late Prof. Sahni has left behind him 
a glorious record of scientific work ; and by 
his untiring endeavours, he has laid the 
foundations for the study of Indian palseo- 
botany trulp and well. The 'Institute of 
Palaeobotany’ which will grow up in Luck- 
now will live • for ever as a fitting monu- 
ment of his achievements and aspirations in 
the cause of Palaeobotany, and serve as: a 
perpetual source of inspiration to workers 
from all parts of the world in this fruitful 
and fascinating field of study and research 
which he so richly adorned. 

L. Rama Rao. 
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SUNSPOTS AND COSMIC RAY 
INTENSITY 

In recent decades, Sunspots have been 
observed to influence C.R.I. (Cosmic Ray 
Intensity). Finer observations have shown 
that C.R.L first increases and then decreases 
whenever a major Sunspot appears. 

Considering the phenomenon to be in- 
explicable by the existing theories, Alfven^ 
has offered a new explanation. He explains 
C.R.I. variations in terms of changes in 
Earth’s electrostatic potential, which, he 
assumes, are caused by the approach of an 
ion-cloud from above a solar-flare. This 
gets polarised. due to the solar magnetic 
field. The preceding -ftive pole Induces 
potential in the Earth, which changes 
to a -ftive one as the tail of the cloud 
approaches. The initial —tive and the 
subsequent +tive e.s. potentials of the 
Earth cause an initial increase and the 
final decrease in C.R.I., because the Cosmic 
Rays are mare abundantly 4-tive. 

The ion-clmid would take, as Alfven also 
thinks, about 24 hrs. to travel from a soiar- 
flare to the Earth. Thus, on his hypothesisr- 


we expect : — (i) an initial increase in 
C.R.L, about 24 hrs. after the observation 
of the solar-flare, and (ii) a subsequent 
decrease, a day or so after this increase. 

The observational facts do agree with 
this sequence of variations. But Alfven’s 
theory shifts the whole phenomenon by 
about 24 hrs., as the following table (based 
on ref. 2, 3, 4) reveals. 


Occurrence 

Observa- 
tion of 
Solar-flare 

C.R.I. 

•increase 

C.R.I. 

decrease 

Commence' 
ment of 
Mag. Storm 

Febr.jary- 
March 1942 

28th Feb. ' 
11 h. 54 m. 

28th Feb. 
14 h. 30 m. 

1st March] 
6 b. 50 m. 

(App.) 

Ist March 

7 h. 27 m. 

July ,1946 

25th July 
17 h. 30 m. 

2-5th July 
18 h. 15 m. 

26th July 
18 h. 0 m. 
(App.) 

26th July 

19 h. 0 m. 


It is clear from this, that the ion- cloud 
which takes about 24 hrs. to travel to 
Earth, cannot cause the initial increase, 
which takes place within two-three hrs. of 
the flare-observation. This increase requires, 
for its explanation, an agent which posses- 
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ses a much greater velocity. Will not 
some part of solar-spectrum answer the 
call — for example the u.v. rays ? These 
radiations are given out in great abund- 
ance from above Sunspots. Hence there is 
nothing wrong in assuming u.v. rays to be 
the cause of the C.R.I. increase. 

The final decrease may be due to the 
electron-cloud that will take seme time to 
reach the Earth, and will induce +tive 
potential in it, which will, therefore, repel 
the i “tive component of Cosmic Rays, and 
thus cause decrease. The same electron- 
cloud gives rise to the main Magnetic- 
Storm. 

It may be added that the disturbances in 
the long range radio- wave propagation 
have been analysed into those occurring 
almost simultaneously with the observa- 
tion of the flare and those which follow 
about a day later. These two phases of a 
single phenomonon have also been explain- 
ed in terms of the u.v. rays and the ionic 
radiations respectively.*'’ 

Delhi, Kuldip Chand Chadha. 

Janiiarij 31, 1949. 


1. Alfven^ Nature, 1946, 158, 618. 2. Dupe- 

rier, Proc, Phys. Soc., 1945, 57, 464; Dolbear 
and Elliot, Nature, 1947, 159, 58. 3. Duperier, 
Ibid., 1942, 149, 579. 4. Pub, Astr. Soc. Pac., 
1946, 58, 315; Observatory, Dec. 1946. 5. 

Wells, P.LR.E., 1913,31, 147. 


NUCLEAR MAGNETIC RESONANCE 
AND THE EFFECT OF THE METHODS 
OF OBSERVATION* 

The successful observation of -nuclear para- 
magnetic absorption and nuclear induction 
depends primarily upon the fairly short 
relaxation times for the nuclei. This fact, 
viz , the short relaxation times being found 
for nuclei even in the case of crystals and 
extremely low temperatures is perplexing. 
According to the theory of Waller’’^ re- 
garding the interaction of spin and lattice 
or spin and spin the time required for the 
nuclei to come to thermal equilibrium is 
very large being several hours at the least 
and running to geological orders of magni- 
tude in other cases 10^ years). What 
then is the process by which excited nuclei 
return to the lower scales and what happens 
to the energy so liberated ? Having 


examined the problem in t)ie light of the 
above question we find that the very 
method of observation so far used can to a 
large extent account for the extraction of 
energy from excited nuclei. The methods- 
of observation consist in placing the sample 
in a tuned resonant circuit. The processing 
nuclei can all be considered a:s small re- 
sonant circuits and all being coupled to the 
external circuit. It can be seen that in 
such a system there .will be transformer 
action and there will be an induced E.M.F. 
in the external circuit This is in effect 
what is observed in nuclear induction ex- 
periments. Due to the induced current in 
the circuit and the finite Q of the circuit 
there will be losses in the circuit. So there 
may be a transfer of energy from the inner 
circuits to the outer circuits. 

Considering the nuclei as precessing 
nuclei also we find that an induced E.M.F. 
is set up and a consequent loss in the 
external circuit. 

We can make a few simple calculations 
here instead of going to lengthy rigorous 
calculations. We have to find the energy 
lost in the circuit per sec. and the energy 
available from the nuclei, and by dividing 
one by the other we can find the time re- 
quired for all the nuclei to return to their 
normal states. 

We can calculate that the voltage in- 
duced is of the order of 1 m.v.^ and if the 
Q of the circuit is say 10 then the energy 

V2 

lost per sec. or power loss is where V 

is the voltage, oj is the angular frequency, 
L is the inductance. This comes out to be 
of the order of ( V = 1 m.v., co = 2 7r 40 x 10\^ 
L=lxl0‘^) 2x 10“^^^ watts in a typical 
case. The energy available in a typical 
sample say of hydrogen is no. of nuclei 
X 2 ^cH (where fx is the magnetic moment and 
H is the field) which comes to be the order of 
10i-«X 2/xH = 10i^Xhv'= 10^^ X 6. x 

40X60^=2X10“® ergs. 2x 10“^® watt sec., 
2X10“^^ joules. Therefore the time re- 
quired for 2 X 10“^^ joules to dissipate at 
the rate of 2 xlO'”’^^ watts is 1 sec. Thus 
it is seen that the very existence of the 
tuned circuit can to a large extent affect 
the observations. The exact value of th6 
time required depends upon the relation- 
ship existing between' the' individual nu- 
clear spins and their relationship "to esf- 
ternal fields, crystalline fields; etc. ' This 
time will be lengthened to some extent by 
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the decreasing induced E.M.F. as- tune goes 
on and loss of coherence between the 
However it is seen that effects of the 
methods of observation are very important 

as regards nuclear-paramaghetic*^radiO- 

frequency experiments. Here it is found 
that this part of the time depends upon the 
Q of the circuit and so experiments may be 
devised to test the influence of the Q of 
the circuit. 

Indian Institute of Science, G. Sijryan. 
Bangalore, 

March 11, 1949. 


* Proc. Ind. Sci. Cong., Allahabad, Jan. 1949, 
p. 15. 

1. Waller, I., Z. f. Physik, 1932, 79, 370. 2. 
Heitler and Teller, Proc. Roy. Soc., 1936, 155 A, 
629. 3. F. Bloch, W. W. Hansen and Packard;* 
Phys. Rev., 194 6,70, 474. 


PURITY OF MILK 

The surface tension of milk and its dilutions 
with water and the effect of starch on their 
surface tension have been studied in order 
to find out a suitable physical method for 
determination of purity of milk, as the 
Lactometer (commonly used at present) 
hopelessly fails to detect (i) presence of 
water in the diluted milk when some 
suitable quantity of starch or similar sub- 
stance is added to it as an impurity or (ii) 
skimmed milk when a suitable quantity of 
water is added to it. 

The surface tension was determined by 
the weighing drop method at a fairly con- 
stant temperature. The surface tension of 
milk varied with its dilutions with water 
as follows: — 


Temp. 

i 

i % water i n 
j milk 

Isurface tension 

j in dynes/cm. 

Remarks 

17-5" C. 

! 0 

56-3 

The bazar milk 


1 20 

56-7 

was used. 

,, ! 

i 40 1 

57‘4 


' i 

1 60 • j 

58*4 



80 ! 

60*7 


■’ i 

100 

1 



The starch and similar other impurity 
have no effect on their surface tension. A 
set of observations is given below for 
reference- 


Temp. 

% starch in 
pure milk 

Surface 
tension 
in dynes/cm. 

R emarks 

2l5-6° C. 

0 

57*3 

The new sample 

9 ) 

1 

57*3 

of l^azar milk 

1 9 

2 

57*4 

used. 


5 

67*4 



10 (soturated ) 

57-5 



Thus the purity of milk can easily be 
detected by measurement of its surface ten- 
sion. An instrument (the patent applied) 
based upon the above results serves well 
for the purpose of finding purity of milk. 

Furthur work in detail is in progress and 
shall be published in due course of time. 

The authors are indebted to the Govern- 
ment of Patiala and East Punjab States 
Union, Patiala, for providing facilities to 
conduct this work. 

L.. D. Mahajan. 

Meteor. Observatory & O. C. Mathur. 
Research Laboratory, 

April 22, 1949. 


ELASTIC CONSTANTS OF SODIUM 
CHLORATE AND SODIUM BROMATE 

The behaviour of sodium chlorate and 
sodium bromate is peculiar in many ways. 
The relatively larger bromate ion indicates 
according to Bragg’s contact law for ionic 
distances that the ela'stic constants of the 
bromate should be lower than those of 
the chlorate. Nevertheless, the very much 
higher melting point of the bromate 
(381 ± 6° C.) over that of the chlorate 
(248° C.) indicates larger forces of affinity 
in the bromate. The elastic data provided 
by Bridgman (1929) and Mason (1946) show 
that the elastic constants of the bromate 
ate higher. Because of this peculiar be- 
haviour, it is considered desirable to repeat 
the measurements on the two substances. 
The results are given below. 

The two substances crystallise in the 
cubic tetartohedral space group T and are 
piezo-electric. The necessary sections are 
cut out from well-grown good crystals of 
the same and the ultrasonic method de- 
scribed by the author (1948) is used. The 
walues obtained in the investigation along 
with those pf other experimenters where- 
ever available are given in the following 
table. 
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No. 

Substauai 

1 

Author 1 

^11 

C 12 

C 44 

^11 

Si,; 

S ‘44 


1 

NaClO., 

i 

Voigt 

0-19 

-2-087 

1-196 

24-6 

+ 12-52 

83-6 i 

150-0 



Masoti 

4-90 

1-386 

1-17 

23-35 

- 5-15 

85-4 

39-1 



Bhagavaiilam & 
Suryanarayuna (1947) 

6-09 

1-18 

1-18 

22-9 

- 6-35 

84-7 

36-6 


1 » 

Author 

4-92 

1«45 

1-19 

23-5 

- 5-30 

84-1 

38-7 

2 

NalkOa 

Hridgn)an 





. . 

. . 

80-4 

Mason 

6 id 

2-^6 

1 -k 

20-6 

- 5-7 

66-0 

27-6 


M 

Author 

5-45 

1.91 

l'$0 

22-4 

- 5-8 

C6-7 

32-4 

1 

*, 

Hridgnian 

• * 

• * 

* • 

- - 


• - 

44-1 


The values of the elastic constants C’s 
are given in units of 10^^ dynes/cm.‘-^ ; of 
the elastic moduli s’s and the compressibi- 
lity in units of 10 cmr/dyne. 

P is calculated from the formula 
P 3 h2SjLo) . 

Mason’s values of s’s are taken from the 
tabulated results in the case of NaC10.j ; 
for Na BrO^ they are read off from his 
graphs corresponding to the temperature 
28'^ C., since no tabulated results are given 
in the latter case. While there is good 
agreement in the results of NaC10<j, there 
is some discrepancy in those of NaBr03. 
This is partly due to the graphical results 
SincQ a similar discrepancy is found to 
come out for NaC103 also if the s’s are 
taken from the graphs for NaClOj instead 
of from the table provided in Mason’s 
paper. 

However, the fact of the higher elastic 
constants of NaBrO^ is definitely established. 
While no certain reason can be advanced 
for the curious behaviour, especially in 
view of the fact that the X-ray values of 
the ionic distances in NaBrO^ are very 
much less clearly established than in 
NaClOg, the higher elastic constants of 
the former may be attributed to the lesser 
distance between the Na and Br atoms in 
NaBrOa making the interionic distance in 
NaBr03 less than in NaClOg. From 
Zachariasen’s (1929) values of the para- 
meters for NaClOg, we get the distance 
between Na and Cl as 

whereas from the parameters accepted by 
Wyckojffi (1931) for NaBrO^ we get 

D»a-Br=3-718 1. 

The author expresses his thanks to Prof. 
R. S. Krishnan for his kind interest and 
helpful discussipn- The author’s thanks 


are also due to Miss C. Santhakumari for 
kindly lending the crystals. 

R. V. G. SuNDARA Rao.' 

Physics Department, 

Indian Institute of Science, 

Bangalore, 

May 18, 1949. 


1. Bhagavantara, S., aad Suryanarayaaa; D., 
Phy. Rev,, 1947, 71, 553. 2. Bridgman, P. W., 

Pro. Am. Acad., 1929, 64, 51-73. 3. Mason, 

W. P., Phy. Rev., 1946, 70, 529. 4. Sundara Rao, 
R. V. G., Pro. Irid. Acad. Sci., 1948, 28, 475. 
5. Voigt, W., sea Ret 1. 6. Wyckoff, R. W. G., 

The Structure of Crystals,” 1931. 7. Zacharia- 
sen, W. H., Zeit f. krist, 1929, 71, 517. 


PRODUCTION OF p-CYMENE FROM 
CARENE 

According to a French patent,^ p-Cymene is 
prepared by treating turpentine oil with a 
sulphate of iron in a tube furnace at 
175'’ -250'’ C. 

We have recently subjected carene (b.p. 
ISS'^-IGS® C./745 mm., 0.8468, n^: 

1-4716) from Indian turpentine Pinus 
longifolia, to pyrolysis test at 250^ ± 15®C, 
liquid hour space velocity: 0.14, using par- 
tially dehydrated ferrous sulphate (8-10 
mesh) catalyst. 

The catalyst is prepared by heating FeSO^ 
7 H3O in the reaction chamber at 250° ±15° C. 
for" 3 hours. Other experimental details 
are given in previous communications. 

After a single pass of carene over the cata- 
lyst, the yield of p-Cymene on the basis of 
two-fold fractionation and terpene ' fed is 
30*7%, containing 25-30% unsaturates. 

It is therefore concluded that partially, .de- 
hydrated ferrous sulphate serves as a cata- 
lyst, not very active, for dehydrogenating 
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carene to p-Cymene. 
a great disadvantage 
after a single pyrolysis. 

Technical Chem. Lab. , 
Forman Christian CoIL, 

Lahore , 

December 4, 1948. 


Also, it suffers from 
as it turns powdery 


James Verghese. 
H: K. SONDHI. 
Bharat Bhushan. 
M. L. JosHi. 


1. Henri Lavoisier (D. Gardner inventor), 
French Pat. 797, 793, May 4, 1936.. 2. James 

Verghese, Bharat Bhushan, K. C. Gulati and 
M. L. Joshi, J. Indian Chem. Soc. (Ind. & News 
Ed.), 1944, 7, No. 2, 93. 3. H. K. Sondhi, 

Bharat Bhushan, K. C. Gulati and M. L. Joshi, 
Ibid., 1947, 10, Nos. 1 & 2, 17. 


POTASSIUM PERSULPHATE AS 
INITIATORS OF POLYMERIZATION IN 
SOLUTION 

Persttlphates though extensively used as 
catalysts in emulsion polymerization have 
seldom been studied as catalysts in solution 
^lymerization owing to the difficulty of 
getting the persulphate in the dissolved 
state in the usual organic solvents. We 
have observed that it is possible to carry 
out the reaction in diethylene glycol with 
dissolved persulphate and have studied the 
polymerization of styrene at 80° C. in this 
solvent. The results obtained however are 
quite unexpected and warrants the publi- 
cation of this preliminary report though 
the detailed results are to be 
later elsewhere. 


published 


Some typical results 
the table below : — 


are summarised in 


Table 


'.C^wcentration of 
catalyst (per ry^nt 

oe tlie wei£lit'Qf 

mmemer) 

^ ■■ 1 

Speed of initial 
ration (per cent, 
conversion per 
min.) 

i 

Intrinsic viscosity 

K,S,0, 

[ 0-45 ' 


®-06pwcent. 1 

0-6— 1-2 

■ j 

0-2 


f 'Tpercent. ! 

0-J8 



per|>xide| 

C-2— 0*4 


presented 

Wit per weight potassium persul- 


phate is a far stronger catalyst than ben- 
zoyl peroxide. In fact, r'oughly speaking 
one molecule of the persulphate equals the 
catalytic power of over on.c hundred tnole- 
cules of benzoyl peroxid’^. This is quilt' 
remarkable, which is however made more 
striking by the fact that this high yield i.s 
• not obtained at the sacrifice of the moUnni- 
lar weight which is usually the ea.st*. It 
will be observed from the intrinsic* visc'o- 
sity values given that whiilo the values of 
[ 77 ] with benzoyl peroxide is about ()■ 2 -0*4, 
the persulphate polymer is about thrt*(' 
times that of the benzoyl peroxide polymer, 
which calculated in. molecular weight 
according to Staudinger-Mark eciuationj 
l7]2==kM^, where a = 0 *02 and k 3.710^ 
for toluene, means that the molecular wtught 
of the former is 5*8 times more than the 
latter. The average molecular weight of 
the polystyrene produced from persulpliatc' 
is about 64,000 which strikes as unusually 
high for such a dilute solution of monomer 
(16 • 7% by volume) . 

The above results make it imperative* 
that in any attempt to explain the unusually 
high speed and high molecular weight in 
emulsion polymerization,^ account should 
be taken of the contribution made by this 
inherent capacity of potassium persulphate 
to promote speed and chain length ns 
demonstrated above. We have also ob- 
served that the persulphate-catalysed 
styrene polymerization is fairly strongly 
inhibited by oxygen of th.e air, a pheno- 
menon which is commonly encountered in 
emulsion polymerization. 

It seems that the observed high efllciency 
the persulphate is not solely due to a 
higher rate of initiation as this will pro- 
lowering of average molecular 
weight but probably due to the fact that 
among, the usual pfocess&s of termination 
of free radicals, (a) M' . u M* , vr 
M XCar-M Cat aU i 

a 2 ('w^ere Cat' is the free radical pro- 
by catalyst decomposition), the 

than re- 

Sefd persulphate the 

A^nf+v, comparatively slow. 

Another factor of importance which mi Kht 
contribute to the superiority of the 
Phate is the fact that the moiganic persu I 
Phate is stable enough to successfullv 

^yhereas the organic pero^cide sustains a 
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concurrent wantage by such attack as 
shown by Nozaki and Bartlett*-* 

Ranajit Sengupta. 
Santi R. Palxt. 

Ind* Asso. for the Cultivation of Science, 
Calcutta- 12, India, 

January 4, 1949. 


1. Goldberg, Hohensteu and Mark, J. Poly. 
1947, 2, 5U3. 2, Price, Rcavilona at Car-- 
bon^Carbon Double Hoad, p. 103, I ntenscience 
Publishers, New York, 1943. 3. Nozaki and 

Bertlett, J. Amcr. Chem. Sac,. 1943, 68, Uiao. 


PYROGENIC DECOMPOSITION OF 
CARENE IN THE PRESENCE OF 
COPPER AND ALUMINIUM 
CATALYSTS 

On passing the vapours of canine (b.p. 
163-68*^07745 mm., dl;;: ()• 8468, n'i;': 1-1716, 
from Indian turpentirus P. lonyifolla) 
through copper turnings lu‘ate<l to 100'* i 
15'’ C.* in the pyrogenic unit prtwiou.sly 
described," at an hourly liquid spata* V(do- 
city: 0-14, the terpene hydrocarbon was 
decomposed. Among the reaction products 
were 8.8% gases and 89 *2% oil, 20*3% 
of the pyrolysate distilled between 
173-78" C7745 mm. (diJ : 0*8697, 1*4775) 

and contained p-cymene. 

With aluminium turnings, the gases 
amounted to 12*3% and oil 83 * 7%. The 
yield of the 173-78“ C7745 mm, fraction 
was reduced to 18*5% (dj?. : 0*8699, n'i": 
1 *4797). 

The experiments suggest that a furnace of 
copper^ or aluminium will have a gentle 
accelerating etfect on the disproportiona- 
tion of carene to p-cymenc. 

Tech. Chem. Lab., James VEucnESE, 

Forman Christian ColL, H, K, Sonphi. 

Lahore, Biiahat PmusiiAN. 

December 21, 1948. M. L, Josin. 


1. See Orlov, Pyrogenic oxidatiim of tur- 
pentine in the presence ol a cupper catalyst,” 
Ukrainski Khenu Zhur^iaU 1926, 2, 1; Chem. 
Zentr.f 1926,11,660, 2. Sondhi, Bhushan, Gulati 
and Joshi, /. Indian, Chem. Soc. (hid. and News 
Ed,), 1947, 10 , Nos. 1 & 2, 17. 3. See Kirkpat- 
rick (to Hercules Powder Co.), U.S. Pat. 
June 25, 1946, 2, 402, 898. 


ON THE NATURE Ol? INHIBITION OF 
ERYTHROCYTE PYROPHOSPHATASE 
BY VERONAL-ACETATE BUFFER 

It was previously reported' that the 
(•rythrocyte pyropliosphalase is gj-cjatly 
inactivated by incubation for '/■. hr. '.with 
M/.i.') vcronal-acx'tato buller alono, prior to 
the addition of the substrate and ti\e acti- 
vator ; and that the presence of the acjJi- 
valor (M^'i ion) protect the enzyme from 
such inactivation to a certain extent. On 
further study on the natui-e of the inacti- 
vation it was discovcrc'd that both the 
bulfer constituents, viz., veronal and 
acetate, are themselves responsible for the 
inactivation to a ftreat extent, the inacti- 
vation due to heat (St!" C.) beinjf compara- 
tively .small (Tabic). ' 

I ml, of I in 20 Inemolysate (human 
erythroc.vt('s) was incubated with 3 ml. of 
the inhibitor of clilferent concent ration.s for 
varyiinr periods of time, and then the 
enzyme .activity was dctc rmined by ndding 
1 ml. of 0-1 M MKCUund 0-5 ml. of 0-01 
M sodium pyrophosphate. Period of hydro- 
lysis 1,') min.s. pll Y. Temp. ■38'" G. 
l'erc:ontat'(' of inhibitions wore calculated 
from the orthophosphate content of Um 
trichloracetic acid (iltrutos. 

TAtir.K 
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It was further observed that 
pho.sphate ion alfords better protectlBlf'^ 
the enzyme than the Mtt ion against Mb 
inhibition duo to the bulfer constituents. 

A number of .substances related to the 
buffer constituents were studied and vary- 
ing degrees of inhibition were observed. 
All the solutions were adjusted to pH 7, 
and after incubating 1 ml. of the enzyme 
with 3 ml. of the inhibitor of varying con- 
centrations fpr different time periods, the 
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activity was determined in unbuffered 
aqueous medium, the period of hydrolysis 
being reduced to 15 mins. 

Among the narcotics studied, luminal is 
found to be more inhibitory than veronal. 
The inhibitor effect of acetate is increased 
by substituting acid groups like halogen or 
carboxyl (iodoacetate or malonate), while 
substitution of the basic amino group (gly- 
cine) almost abolished the inhibitor effect 
of the acetate. Alanine and phenyl-alanine 
produced no inhibition, but tryptophane, 
tyrosine and crystine produced inhibi- 
tion. 

Besides the inhibitors already reported 
uiz-, (1) formaldehyde, alloxan, iodoace- 
tate, oxalate, malonate, and citrate, the 
following produced more than 50% (in 
some cases almost complete) inhibition 
after incubating the enzyme with deci- 
molar solutions of the inhibitors for SOmins: 
sodium acetate, sodium monochloracetate, 
sodium butyrate, sodium lactate, sodium 
mandalate. sodium phenoxyacetate, sodium 
pyruvate, sodium maleate, sodium malate, 
sodium fumarate, sodium succinate, sodium 
aspartate, sodium tartarate, sodium gluta- 
rate, sodium glutamate, acetaldehyde, 
thiourea, guanidine, and creatine. Higher 
concentrations are required in the case of 
the following inhibitors: — acetamide and 
urethane (M), ethanol, methanol, and urea 
(2 M), and acetone (3 M). 

The pyrophosphatases of optimum pH 
7 -6 of several animal tissues (liver, kidney, 
intestinal mucosa, brain, testes, spleen, 
and muscle of guinea pig) showed identity 
to the erythrocyte enzyme not only in their 
property of being inactivated by calcium, 
fluoride, formaldehyde, and ethanol, but 
also in being inhibited by % hr. incubation 
with veronal-acetate buffer. 


Since the pyrophosphate ion protects tl 
enzyme against the buffer inactivation 
may be permissible to surmise that tl 
buffer constituents as well as the sul 
stances related to them produce inhibitioi 
by blocking the active centres of tl 
emyme from reacting with the substrat( 
the inhibitor effect depending upon 
^r^cular molecular structure and the es 
tent of inhibition depending upon th 

Similar observations were reported in th 
cases of dehydrogenases* and lipases, s.i 


Further work is in progress. 

Dept, of Biochemistry, B. Nag anna. 

Andhra Medical College, 

Vizagapatam, 

March 14, 1949. 


1. Naganna., B.., and Narayanamenon» V. K., 
Jour. biol. chem., 1948, 174, 501. 2. Qua.sttd, 

J. H., and Wooldridge, W. Biochetn. J 

1928, 22, 689. 3. Murray, D)- H. P., I bid., 

1929,23, 292. 4. Weinstein, S. S., and Wynne, 
A. M., Jour, biol. chem., 1936, 112, B49. 


TRICOTYLY IN CAPSICUM ANNUUM 
VAR. GROSSA SENDT. 

The occurrence of two cotyledonary leavers 
in all dicotyledons is well known though 
instances are on record where rccogni.sahJe 
seed-leaves are wanting or there is only 
one (Sargant, 1903). In the it is 

assumed that the two cotyledons were 
completely or partially fused. Compton 
(1913) has made a detailed siu ly of 
syncotyly in several dicotyledons. While 
polycotyly is usual among GymnoHpm^mn 
(Coulter and Chamberlain, 1910), it is rare in 
Angiosperms. The following note relates 
to such a condition noted by the wviu-r 
recently in Capsicum annutim var. prossa» 
commonly known as red pepper. 

In a culture of seedlings of Cajh^Umm 
annuum va.r. grossa, which were raised for 
cytological work a solitary seedling showed 
the presence of three cotyledons instead 
of the normal two. The cotyledons were 
compared with those of a normally develop- 
ing specimen of the same age. The coty- 
ledons in the latter ^Fig. 1) measured 3 2 . 
0-8 cm. each and the angle of divergence 
between the point of insertion was IBO , 
In the tricotyledonary seedling (Fig 2) one 
of the three cotyledons measured 2 'li * 0 *8 
cm. while the other two were 2‘3yr0»45 
cm each; and the angle of divergence 
between the larger cotyledon and the other 
two was much greater than the angle be- 
tween the larger cotyledon and the other 

W greater than the angle 

between the latter. 

Anatomical observations were made in 
tricotyledonary seedling and compared 

Xe rooUn ^ .normal seedling 

A ^ \ <3iarch (Pig. 3^ 

A intle higher in the hypocotyledonary 
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hatched; xylems of the node, seed leaves and 
plumule line shaded; Phloem dotted.) 

Fig. 1. Dicotylous seedling of 20 days 
growth. Fig. 2. Tricotylous seedling of 20 
days growth. Fres. 3 to 7. Dicotylous seedling. 
Figs. 8 to 12 Tricotylous seedling. Fig. 3. 
Transverse section of root. Fig. 4. Tran.sverse 
section of the above at a higher level. Fig. 5. 
Transverse section below the node of seed 
leaves. Fig. 6. Transver.se section ju.st at the 
node. Fig. 7. Transverse section at the ba.se 
of the seed leaves. Fig. 8. Transverse section 
of root. Fig. 9. Transverse section of the 
above at a higher level. Pig. 10. Transverse 
section below the node of seed leaves. Fig. 11. 
Transverse section just at the node. Pig. 12, 
Transverse section at the base of seed leaves. 

region the two strands divide into four and 
appear tetrarch (Fig. 4). Very near the 
cotyledonary node the groups of xylem 
dilate (Fig. 5) to form a plate (Fig. 6). 
From the nodal plate two strand's arc 
separated on each side to form the 
vascular strands of each cotyledon and 
the remaining xylem plate is continued 
into the plumule as four plumular strands 
(Fig. 7). 

The tricotyledonary seedling on tlie 
other hand showed a marked departure in 
the disposition of its xylem strands. The 
root at first is triarch (Fig. 8) and each 
one of these groups divides into two to 
become hexarch (Fig. 9). Just as in the 
normal seedling the xylem groups dilate 
in the vicinity of the node (Fig 10) and 
form the characteristic nodal plate (Fig. 11) 
from which the three cotyledons receive 
two strands each, The ren^aining xylem 


plate continues to form four iiluinular 
Strands (Fig. 12) as in the case of normal 
seedling. The three double bundles to 
the three cotyledons are the conlinuaiion 
upwards of the three protoxylein group.s 
of the root (Barton- Wright, 1932). It i.s 
significant that the points of origin of the 
double bundles from the nodal plal(‘ show 
marked disparity in their angle of diverg- 
ence. Two of them arc situated 80" apart 
and the third one is nearly .140'' from eitlior 
of these. 

Disciission 

Lobed cotyledons with varying degrees 
of splitting from an apical notch to 
cleavage have been reported by Compton 
(1913) in the member. s of Urticaccie and 
Moraceae. These have been cited as in- 
stances of Schizocotyly. The same author 
mentions that in a specimen of Canyiahv; 
sativa all the cotyledons were independent. 
In the plant under report all the threc^ 
cotyledons are apparently indc^pendent and 
the anatomy of the root clearly shows a 
triarch structure. Each seed-leaf has its 
own root polo from which the protoxylein 
is continued upwards to the cotyledon. 
One cannot however ignore the diirerenec' 
in size of the cotyledons; oi\o. is .slightly 
larger than the other two which are almost 
equal in size and there is also a significant 
difference in the divergence of th<^ doubh^ 
strands from the nodal plate. These two 
features raise the question of thc^ nature of 
the cotyledons in this case. Naturally the 
larger cotyledon should be regard(»d as one 
independent unit while the two smaller ouc\s 
may be the result of fission of an originally 
single member at a very early 'stage. 

The author wishes to express his graUduI 
thanks to Dr. L. N. Hao foi his kind 
encouragement, and to Dr. S. th Kausik for 
helpful guidance and criticism. 

Department of Botany, 

Central College, 

Bangalore, M. S. CiiENNAvunuAiAn. 

March 22, 1948. 


1. Barton-Wright, E. C,, *‘Hcccnt Advances in 
Botany,” London, 1932. 2. Comptou, H. IL, 

“An anatomical study ot Syncotyly anrl Stdiizo - 
cotylyd' Ann. Bot.. 1913, 27, 793. 3. Coulter 

and Chamberlain, ‘^Morphology of Cyrnno- 
sperms,” Chibago, 1910. 4. Sargant, E., “A 

theory of the origin of lyConocotyledons founded 
on the structure of their seedlings,” Ann, Bot., 

1903, 17 , 1. I , 
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A NEW LEAF-SPOT DISEASE OF 
CASTOR RICIirUS COMMUNIS L. 
During the year 1947-48 a severe leaf-spot 
disease of Castor (Ricinus communis L,.) 
was observed on the Castor crop in the 
Agricultural College farms at Kanpur. 
Preliminary microscopic examinations and 
cultures revealed the presence of a Phyllo- 
sticta. As no species of this fungus has 
been known to occur on Castor in India an 
investigation was conducted. 

Symptoms. — During the month of July, 
after the commencement of the rains, 
minute dot-like light brown spots 0 -1 — 0 - 3 
mm. in diameter appear scattered on the. 
upper surface of the leaf. These spots 
enlarge into prominent light brown circular 
lesions'";usually 0 -4 cm. to 1 -2 cm. in dia- 
meter, but some spots extend upto 2 ■ 5 cm. 
across (Plate I). A few spots are angular 
in shape. In some cases the spots coalesce 



Plate I. 


forming irregular patches. The spots 
never cross the main veinlets radiating 
from the apex of the petiole.' As the spots 
enlarge circular zonations of different 
shades of brown are formed. In many 
cases the centre becomes white, papery and 
brittle. Ultimately shot-holes appear in 
the centre. The spots become dry from 
the centre outwards. At the margin of the 
dry area a number of minute white dot-like 
structures appear in a ring. These gradu- 
ally turn dirty brown ultimately becoming 
black and superficial within 48 to 96 hours. 
As the drying progresses successive con- 
centric rings of such black dot like -struc- 
tures are formed. These are the pychia of 
the fungus. As many as five pycnial rings 
liaye been observed, The spots attain the 
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maximum size within 10 to 16 days. The 
spots are not formed on any other part of 
the plant. 

Mycelium : — The mycelium is mostly 
intracellular and composed of hyaline, 
septate and branched hyphse, 1 '8-2* 88 /x in 
breadth. The cells penetrated by the hyphse 
loose their chloroplasts and are killed. 
After the death of the cells the hyph^ form 
small knots on the surface. These gradu- 
ally enlarge and darken into the black 
elliptical pycnia measuring 25*2— 97 '2 x 
14*2 —42 ‘2 fjL, Sometimes a numb er of 
pycnia coalesce and measure 324 x 108 /x. 
The outer wall of the pycnidia is composed 
of dark brown pseudoparenchymatous 
hyphae about 2-4 celled thick at the lower 
side, becoming many celled thick towards 
the upper surface. The ostiole is circular 
and usually situated on the top. It is with- 
out a beak. The conidiophores are situated 
at the base and lower sides of the pycnidial 
cavity. The pycnospores are biguttulate, 
hyaline with a greenish hue, elliptical and 
rounded at both ends. They are 4-32 — 
10 *8 p. long and 1 *8—2 .8 p. broad. In the 
presence of water, the spores are exuded 
through the ostiole in a musilagenpus 
tendril. 

Germination. — The spores germinate rea- 
dily in water by giving out a germ tube 
from one end within 6-8 hours. Th^ germ 
tube becomes septate between 8-12 hours. 

Growth in culture — The fungus grows 
well on Potato-dextrose-agar, Castor leaf 
decoction agar, Oat meal agar, and gives 
good growth in each. The colonies are 
white, circular and compact. After 4 or 5 
days greenish dark spore masses appear 
scattered on the surface of the colony. 
These become black in a day or two. No 
pycnia are formed, the spores being pro- 
duced at the apices of the hyphal branches. 

Infection. — Inoculation experiments were 
conducted during moist humid days in the 
month of September. A large number of 
leaves were inoculated on both the surfaces 
with spore masses 'taken from culture and 
from infected leaf tissues. The inoculum 
was covered with cotton pads moistened 
with sterilized water. Spore suspensions 
from cultures were also sprayed on healthy 
leaves during the evening. In almost all 
cases infection took place. Within 3 days 
the inoculated parts became yellow, later 
becoming thin and brown, and within 8-10 
day's typical spots with pycnia were formed » 
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Infection on other parts of the plant was 
not successful even when the tissue's were 
wounded. 

Effect of various fungicides, — As the 
disease was severe during the year 1948 in 
the important experimental plots of the 
Government Economic Botanist (Oilseeds), ‘ 
various fungicides, e.g., Bordeaux mixture 
(4: 4: 50), Perenox, Spergon (in concentra- 
tions recommended for leaf-spots by the 
respective manufacturers) were sprayed 
during the month of September. Although 
the spraying was late, the result was 
encouraging. In the case of Bordeaux 
mixture and Perenox the growth of the 
spots and the pycnial formation were check- 
ed. Phygon was less satisfactory, the spots 
gradually enlarged but no pycnia were 
formed on them. Spergon was found quite 
ineffective. A second spraying was given 
after 15 days with Bordeaux mixture and 
Perenox. No fresh spots appeared on the 
treated plants. 

Identity of the fungus. — So far only one 
species of Phyllosticta, P. riemi,* has been 
recorded by Rostrop from Denmark. Phyl-- 
losticta ricini differs from the local species 
in having shorter and much broader ellip- 
soidal spores, measuring 6-7 — 3-4 The 
species occurring at Kanpur is evidently a 
new one having oblong slender spores 
measuring 4 *32-— 10' 8X 1 -8 — 2‘8/x. 

Phyllosticta bosensis. — Spots circular, 
brown, pycnidia on both sides, elliptical, 
black, erumpent ; pycnidia from infected 
plants 25 * 2 — 97 -2 x 14 *2—42 -2//, ; spores 
hyaline, one-celled, oblong, 4*32 — 10*8X1*8 
— 2’8ju, biguttulate. 

Habitat. — In spots on the leaves of Ricinus 
communis L. 

Phyllosticta bosensis — Maculse circulares, 
brunnea^ ; pycnidia in utraque facie folio - 
rum, elliptica, atra erumpentia ; pycnidia 
ex planti-S infestatis 25*2 — 97*2 X14*2 — - 
42*2/x; sporae hyalinse, uni-cellulatse, 
oblongae, 4 *32— 10 *8 X 1 *8— 2*8 ju,, biguttu- 
latae. 

Habitat— In maculis foliorum Ricini com- 
munis L. 

The type specimen deposited in the Her- 
barium of the Government Agricultural 
College, Kanpur, U.P., and Indian Agri- 
cultqral Institute, New Delhi, 


^ We ap thankful to Rev, H. Santapau of 
St. Xavier's College, Bombay, for the Latin 
rendering of the diagnosis. 

S. K, Bose. 

Botanical Section, S. C. Mathur. 

Govt. Agricultural College, 

Kanpur, U,P., 

January 5, 1949. 


* Saccardo, P. A„ 
p. 843. 
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LIFE-HISTORY, BIONOMICS AMD 
CONTROL OF SAFFLOWER APHIDS 

CMACROSIPHUM JACEACE LIN.) 
S\FFLOWER (Carthamus tinctorius) com- 
mercially an important oil-seed crop is 
cultivated in Bombay Province to an ex- 
tent of 6,23.582 acres. Among the various 
pests that damage the crop are the leaf- 
eating caterpillars (Perigea capensis Gn.) 
and the aphids (Macrosiphum jaceace Lin.) . 
The infestation by aphids is of considerable 
importance and in bad years, it may vary 
from 60-80% in Dharwar and Bijapur 
districts. 

Life-history of M. jaceace Lin. was 
worked out under laboratory and held 
conditions. On an average, the repro- 
ductive capacity of a single apterous vivi- 
parous female was 29 *5 in the first genera- 
tion with a maximum of 56 young ones 
during the life period. The duration of 
life-cycle varied between 7 *9 to 8 *3 days 
with four moults. In Poona, Macrosiphum 
jaceace Lin. was observed breeding on the 
following host plants (1) Arctotis grandi- 
flora, (2) Calendulla, (3) Dahlia (Dahlia 
viribilis), (4) Ficus religiosa, (5) Guizotia 
abyssynica and (6) Callopsis tinctora. 
Besides, large number of winged aphids 
were seen migrating on Ganja (Cannabis 
saliva) and Jute (Carchhorus ultitorins) , 
during latter part of January and February. 

During the early stages of the crop in 
November, the pest appears and later on 
increases considerably reaching to a peak 
about a week or two before the plants 
develop flower buds which commence dur- 
ing the last week of December or the first 
week of January when the average temper- 
ature in 1946-47 were 79*0 max. and €6- 5 
min. with 68-2% humidity. 

It was observed that during January and 
J'ebruary rnorning temperatures usually 
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fall considerably which increase as the 
day advances. To determine the effects of 
varying temperatures on aphid reproduction, 
observations were made to study the effects 
of broken temperatures on their reproduc- 
tive capacity by subjecting them to low 
temperatures for a few hours followed by 
normal atmospheric conditions. Three 
hours exposures to low temperature practi- 
cally did not produce any effects. However, 
exposure to low temperature for 5, 7 and 
9 hours affected the !rate of reproduction 
quite adversely. 


Exposure for 3 hours 



Reproduction 
of insects under 
low temperature 

Reproduction 
in control 

Per cent, fall 

Exposure for 3 hours 

Average . . 

' 9*75 

1 9*80 

0*9 

Exposure for 5 hoars 

Average . , 

10*26 

14.10 

27-2 

Exposure for 7 hours 

Average . . 

7*16 1 

1 12*45 

42*4 

Exposure for 9 hours 

Average . . 

7-10 

11*65 

39-3 


Nature and extent of damage . — Observa- 
tions regarding number of leaves, shoots, 
and heights of plants with different aphid 
populations on them indicated that with 
maximum aphid population of 568 to 1020 
per plant the average Ht. of the plant was 
16*8 inches with 23 -5 leaves and 3 -3 shoots 
as compared to 23-6" Ht., 82-2 leayes and 
6*9 shoots in the insect-free plants. 

By way of insecticidal * control, fish-oil 
rosin-soap as well as nicotine sulphate 
yielded 90*91% knockdown within about 
96 hours whereas DDT 0*2% spray, gam- 
mexane 0*2% spray and tobacco decoction 
gave about 82*0" mortality. Accordingly 
on an average, the plants treated with 
fish-oil rosin-soap and nicotine sulphate 
yielded 52*6 capsules and 1*4 oz. of seeds 
and 51*6 capsules and 1*3 oz. of seeds 
per plant respectively as against the plants 
treated with 3% DDT dust, 0.2% DDT 
spray and 5% Hexyclati dust which were 
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almost at par and yielded on an average 
40 capsules and 0*9 oz. of seeds per plant. 
The details of our finindgs will be published 
separately. 

K. N. Trehan. 

N. L. Halleppanawar. 
Entomological Laboratory, 

College of Agriculture, 

Poona 5, 

February 4, 1949. 


A COMPARATIVE STUDY OF THE 
CATALASE ACTIVTIY OF THE PETALS 
AND LEAVES OF HIBISCUS ROSA- 
SINENSIS.^^ 

It was noted that in some of the veriegated 
plants, the catalase content of the albino 
patches of the leaf lamina was less than 
that of the green area. This initiated the 
present investigation to study the catalase 
activity of non-green plant organs like 
petals. In the present investigation, 
catalase activity of petals and young 
leaves of Hibiscus rosasinensis was mea- 
sured and in order to further elucidate 
the role of the enzyme, the determinations 
were conducted in the early morning, 
noon and the evening of bright sunny days. 

Experimental 

For the determination of the catalase 
activity, the upper expanded portion 
(limb) of the petals were used. In case 
of leaves, lamina of young leaves (length 
6rfc *5 cm. and breadth 4± *5 cm) of the 
terminal growing buds were selected. 

The apparatus used was a modified 
Appleman's apparatus .(Appleman ^) and 
the general procedure was the same as 
employed by Pattanaik.^ After a series 
of preliminary experiments the following 
detailed procedure was found suitable. 

One gram of the material (leaf or petal) 
was macerated with 3 gjn. of calcium 
carbonate and the pulverizing process was 
limited to 2 minutes. The pulverized 
material was diluted to 20 c.c. with the 
addition of distilled water and 4 c.c. of the 
diluted material was allowed to react with 
standard dilute hydrogen peroxide (neurta- 
lised with sufficient amount of Ca- car- 
bonate) in the reaction chamber. After 
the addition of the H^Oo, the chamber was 
uniformly shaken for a period of 4 minutes 
and the amount of oxygen liberated was 
taken as an index of the catalase activity. 
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The temperature of the water-bath was 
kept at an uniform temperature of 30® C. 
for all the observations. 

The data obtained in the investigation and 
meteorlogical observations are presented 
in the table. 

Table 


Observations on 4-’10“1947 (The experiment 
was repeated on another Sunny day and 
more or less similar data were obtained 


Time 

i Shade tempera- 
ture °C, 

Light 

Catalase activity 
Oxygen liberated 
in c.c. 

Petals [ Leaves. 

(mean of three 
findings) 

Ratio : 

catalase activity 
of leaves/catalase 
activity of petals 

Morning 

7-00-8-00 

28-6 

Bright 

sunlight 

6-00 

21-56 

3-6 

Noon 

12-00-1 -00 

31-0 

Intense 

sunlight 

6-43 

15-16 

2-4 

Evening 

7- 30-8 -30 

30*0 

Dark 

14-30 

16-60 

1-2 


From the data it is clear that the catalase 
activity of the petals are less than the 
leaves. In case of the petals the catalase 
activity slightly increases in the noon but a 
sharp rise is obtained in the evening, when 
the flowers have started to fade. In case of 
the leaves, the results obtained for catalase 
activity are different.. In leaves the catal- 
ase activity is high in the morning and the 
values obtained in the noon and the even- 
ing are comparatively low. The results 
obtained are interesting but further study 
is necessary ftefore^any explanation can be 
offered with reasonable accuracy. 

My thanks are due to Principal Das, 
B.A. (Lond.), for the facilities provided for 
this work in the Sambalpur College and 
his valuable encouragement. 

Shyamananda Pattanaik. 

Dept, of Botany, 

R. College, Cuttack, 

Marchs, 1949. 

* Paper read at th? Botany Section meeting 
of the Indian Science Congress, 1948, 

1. Appleman, C. O., Bot. Gaz*, 1910,5(1, 182. 
2* Pattanaik,,S. ]Sr.,Curr. Sci., 1946, IS, 196-9T. 
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XANTHOMONAS DESMODII, A NEW 
BACTERIAL LEAF-SPOT OF 
DESMODIUM DIFFUSUM DC. 

The disease appears as yellowish brown, 
water-soaked, angular spo Is on the underside 
of leaves of D. diffusum used sometimes for 
green manuring at Poona. The pathogene 
differs from other bacterial leaf-spots of le- 
gumes in several respects and therefore it 
is proposed to assign it a specific rank 
Xanthomonas desmodii Uppal & Patel sp. 
nov. 

Short rods with rounded ends, single or 
in pairs but never in chains ; motile with a 
polar flagellum ; capsule absent ; no spores, 
no involution forms and non-acid fast ; Gram 
negative ; strict-aerobe ; stains readily with 
common dyes. Colonies on neutral potato 
dextrose agar round, viscid, smooth, 
shining, wet, amber yellow with colourless 
margins and no internal markings. Excel- 
lent butyrous growth on potato cylinders 
and potato dextrose agar slants ; odour is 
absent. Optimum temperature for growth 
lies between 25® and 30° C., maximum 38° C., 
minimum 11° C., while thermal death tem- 
perature about 50° C. Gelatin liquefied; 
starch hydrolysed ; casein digested ; litmus 
in milk reduced ; nciiilk peptonised ; slight 
hydrogen sulphide produced. Ammonia and 
nitrites not produced ; asparagine not utilis- 
ed ; blood serum not liquefied ; no growth in 
Fermi’s, Uschinsky’s and Cohn’s solutions. 
Acid but no gas in dextrose, galactose, lac- 
tose, mannite, maltose and sucrose ; poor 
growth in salicin, arabinose, xylose, dulcitol, 
glycerol, raffinose and levulose. 

Pathogenic only to D. dijfusum, producing 
angular, yellowish brown leaf-spots and 
sometimes causing defoliation. 

A detailed paper is being published else- 
where. 

Plant Path. Lab., M. K. Patel. 

College of Agriculture, 

Poona, 

March 28, 1949. 

TRIALS OF U.S.A. HYBRID CORN 
(M.AIZE) 

In 1947-48, 7% million acres were under 
cultivation of corn (maize) in India. Our 
estimated total yield was a little over two 
million tons, but 20% short of the demand, 
and 400,000 tons had to be imported from 
abroad. Our average yield in 1947 was 
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8 maunds per acre, which is 1 % maunds 
lower than the average yield per acre 
obtained during 1936-40. In the United 
States of America, during the correspond- 
ing period, the average yield per acre 
increased from 16 maunds (1930-34) to 
25*3 maunds in 1946, This increase was 
achieved by the use of hybrid corn seeds. 
In 1933, hybrid corn seeds were sown in 
only one acre out of a thousand ; but by 
1945, 675 acres out of a thousand were 
planted with hybrid corn. In that year, 
the increase of yield in the United States 
of America was some 17 million tons. 
Translated into increased income to the 
farmers, this meant 700 million dollars. 

There are several research schemes on 
maize which have been sanctioned by the 
Indian Council of Agricultural Research, 
but it will take several years of co-ordi- 
nated work to evolve our own strains of 
hybrid corn suited to the different climatic 
regions of India. Experiments have recently 
been undertaken in this Laboratory to find 
out whether some strains of U.S.A. double 
cross hybrids could be utilised in India for 
increasing our yield of maize. Through 
the courtesy of Dr. Merle T. Jenkins, 
Washington, D.C , seeds were obtained for 
these experiments with three double crosses 
of hybrid corn (U.S. 13, Iowa 306 and 
Minhybrid 404), single cross parents of 306 
and the inbred parents of all these strains. 

Three sowings were undertaken at Al- 
mora on : (i) June 1st, (ii) June 25th, 

and (Hi) June 28th, 1948. 

In all these sowings the different strains 
of corn were planted in single rows 15 ft. 
long. The distance between plants was 
18". The distance between rows varied 
according to the area available : 2% ft. in 
(i) and (ii) and 3 ft. in (in). 

In the first two sowings at Almora, 12 
strains of U.S.A. inbred parents, 2 single 
and three double crosses, open pollinated 
U.P. T. 41 and Almora local strain were 
sown, and in the third sowing three strains 
of U.S. double cross hybrids, T. 41 and one 
Almora local strain were sown in five repli- 
cations. 

Despite four sowings, one each of the 
four inbred parents of the double crosses 
did not germinate, and therefore only one 
single cross parent each of three double 
crosses was produced. The single cross 
parents of Iowa produced vigorous plants 
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giving high yield of double cross hybrid 
seeds. The photograph. Fig. 1, shows the 
vigour of the single cross parents of Iowa 
306, numbered 5 (AB) and 6 (CD), and a cob 
of 5 being pollinated by the tassel of 6. 



Fig. 1. Photograph of single cross parent 
plants of Iowa. X 306. 

The average number of days required 
for emergence of tassel and silk in different 
strains of corn is given below (see Table). 

It will be seen that the Almora variety 
was the earliest, but the life-cycles of the 
U.S. hybrid strains were shorter thaii that 
of U.P. T. 41. 
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Table I 


Strain 

1 Almora 

Minhy brid 
404 

U.S. 13 

Iowa 306 

T..U 

L . . 

Tassel . . 

42*14 

52*33 I 

r,s-6i 

65^87 

58-98 

Silk 

61- 7,3 

58*0)2 

(',3-73 

: 

61 -7(1 

()5-00 


The average yield per plant of different 
strains is given in Table II (A), and the 
average yield per plot is given in Table 
II (B). 

Table II 


(A) Average yield per 


Strain 
Av. yield 


Strain 
Av. yield 


U.S. 

13 

U.S. 30G 

T.41 1 

U.S. 404 

Almora 

9*09 

07.. 

1 0*73 oz. 

3*91 ozj 

3*01 oz. 

1 0-77 oz. 



C.D. = 0-8a 



(B) A 

1 

.verage yi 

.eld per -f} 

7ot 


U.S. 

13 

U.S. 30(5 

T. 41 

U.S. 404 

Almora 

82*75 

i 07 . 

54*62 02. 

32*32 oz. 

24*03 oz. 

4*16 oz 



C.D. 

-8-15 ^ 




It will be seen that, compared to Almora 
local strain, the yield from all the other 
strains was far greater — U.P. T. 41 gave 
407% and U.S. 13, 1080% higher yield. 

Compared to T.41 , the observed yield of U.S. 
404 was 23% less, but that of the other two 
U.S. hybrids was higher — U.S. 306, 76% 
higher, and U.S. 13, 132% higher. Fig. 2 
r€producing’’matiiro cobs graphically shows 
this marked diOTcrence. 



Fig. 2. Photograph of cobs of different 
strains of corn. 

From left to right :—(i) U.S. 13; (ii) Iowa 
306 ; (iii) U.P. T. 41 ; (iv) Almora local. 

In view of the very Mgh yield of the two 
strains of U.S. dwhle cross hybrid corn 


observed in Almora, further experimental 
sowings with different strains of U.S. 
hybrid corn should immediately be under- 
taken throughout India, to find out types 
suitable for different regions. If positive 
results are obtained, we could more than 
make up our 20% deficit in corn production 
by the use of hybrid seeds, without in- 
creasing our corn acreage. 

In the field work efficient help was 
rendered by Shri. Bansilal Sah and Shri. 
Udinath. The data were kindly analysed by 
Shri. A. R. Roy, Statistician (A.H.), I.C.A.R., 
New Delhi. The expenses of this work 
were met from a grant from the Depart- 
ment of Agriculture, United Provinces. 

Vivekananda Laboratory, B. Sen. 

Almora, U.P., 

March 30, 1949. 


CULTURING OF PRO-EMBRYOS OF 
NORMAL DIPLOID CORN (MAIZE) 
AGED 3 TO 7 DAYS 

Haagen-Smit and others (1945) who work- 
ed on corn reported that 10 day-old corn 
embryos over *3 mm. in length grew 
steadily in the culture medium. They, 
however, did not indicate the reaction in 
a culture medium of a pro-embryo less 
than 10 days old. In a younger kernel, 
the size of the embryo, it may be noted, 
is proportionately smaller. Further, it 
has been observed by previous workers, 
that as the size of the pro-embryo became 
smaller, there was a corresponding diminu- 
tion in its response to the culture medium, 
even if the embryos were of the same age. 
Corn kernels collected 3 days after polli- 
nation were dissected under a dissection 
microscope. The seed was disinfected 
by dipping in S. T. 37 diluted 1 : 1 with 
water. The slide upon which the dissec- 
tion was made and the forceps and the 
needles used for the dissection were all 
dipped in 70% ethanol and then passed 
over a flame before use. The method 
adopted by Haagen-Smit for dissecting 
the embryo consisted of holding the kernel 
between two slides, then cutting with a 
razor blade, and finally lifting the embryo 
out with a dissecting needle. The dissec- 
tion had to he done under a dissection 
microscope as the embryo in this case 
was much younger and could not be located 
with the naked eye. The size of the 
embryo measured 70 microns in length and 
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32 microns in width and compares well 
with 0 • 1 mm. for length recorded for corn 
embryos aged 4 days (Randolph, 1936). 
Embryos from 4 days up to 7 days old kernels 
were similarly excised and all of them 
cultured in Tukey’s general purose medium 
(Tukey, 1934) to which were added certain 
active growth-promoting ingredients in- 
dicated in the formula given below : 


10 grams KCl 



CaS 04 


MgSO^ 


Ca,(P04)2 


FePO^ 

2 „ 

KNO3 


To 1^ grams of this 
salt mixture, add Si- 
grams of agar, 25 grams 
jof sucrose and 1 litre of 
water. 


Ingredients 

0-2 mg. of adenine per litre of prepared 
solution. 

20-0 mg. of ascorbic acid per litre of 
prepared solution. 

25*0 mg. of succinic acid per litre of 


prepared solution. 

3*0 mg. of glycine per litre of prepared 
solution. 

0*1 mg. of nicotinic acid per litre of 
prepared solution. 

0*5 mg. of pantothenic acid per litre of 
prepared solution. 

0*2 mg. of vitamin B6 per litre of 
prepared solution. 

The Tukey’s medium was slightly modi- 
fied by substituting 1 per cent, glucose with 
5 per cent, sucrose, as sucrose is found to 
promote better embryonic growth in corn 
than glucose (Haagen-Smit, 1945). The 
culture bottles were kept in an incubator 
whose inside temperature was kept at 
3l°±l°C. The 3 to 6 day-old embryos 
were like tiny specks, making it hardly 


Table I 


Embryos placed in the culture medium on 
Sept. 11, 1947 


1 

Date of measure- 
ment 

1 

Length of shoot 
mm. 

Length of Root 
mm. 

13-9-1947 

: 2-0 

1*9 

14-9-1947 

2-0 

2-0 

15-9-1947 

! 2*1 

2-0 

16-9-1947 

2-2 

2-3 

17-9-1947 

2-3 

2.4 

18-9-1947 

i 2*3 

2-4 

19-9-1947 

1 2*3 

, 2.4 

20-9-1947 

2‘3 

2-4 

21-9-1947 

2.3 

2-4 

22-9-1947 

2-3 

2.4 

28-9-1947 

2-3 

2.-4 


possible to measure their sizes with 
reasonable accuracy. The 7 day-old embryo, 
however, was conspicuous and large enough 
to measure. The growth measurements 
for this are recorded in the table below. 

The figures are averages for 5 embryos. 
It will be seen that the growth is very 
slow and retarded. At the end of the 5th 
day of culturing the growth, however, 
stopped. It was evident that the embryos 
of very young age, i.e., anything less than 
ten days, required some growth-promoting 
substance other than those supplied to the 
medium in the present experiment. 

Discussion. — In this experiment it is 
evident that the young embryos aged 3 to 
7 days were not able to mature because 
they lacked certain specific embryo factors 
necessary for further growth at this stage. 
It is also clear that the 7 day-old embryo 
was able to grow a little because it was 
fast developing to be autotrophic, but still 
wanting in certain growth hormones needed 
for full development. The physiologically ac- 
tive substances contained in the culture me- 
dium were perhaps able to supplement this 
deficiency to a certain extent but not fully. 
A similar case has been reported by White 
(1932). He was able to grow an embryo 
of Portulaca oleracea measuring only 0*12 
mm. to a size of 1-84 mm. by adding a 
fibrin digest to his culture medium. The 
embryo, however, was unable to grow 
further at the end of the third week. 

Agric. Res. Institute, P. Uttaman. 

Coimbatore, 

April 5, 1949. 

1. Haagen-Smit, A. J., and others, ‘‘A Method 
for culturing of excised immature corn em- 
bryos in vitro/’ Sci., 1945, 101 , 234. 2. Randolph, 
L. F., ‘^Developmental morphology of the 
Caryopsis in maize/’ Journ. Agr. Res., 1936, 
53, No. 12, 881-916. 3, Tukey, H. B., “Artificial 
Culture methods for isolated erdbryos of 
deciduous fruits,” Proc. Amer. Soc, Hort. Sci., 
1934, 32, 313-22. 

AhE life-cycle OF MONILIFORMIS 
MONILIFORMIS (BREMSER, 1811), 
ACANTHOCEPHALA 

Although morphological and taxonomic 
studies have been made on various Acan- 
thocephala during the last three decades, 
little is known about their life-cycle. The 
development of Macracanthorhynchus him- 
dinaceus of pigs in beetle larvae was de- 
scribed by Meyer (1931), and its life-history 
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was traced in the intermediate and defini- 
tive hosts by Kates (1943, 1944). In 1941, 
Burlingame and Chandler, and in 1946, 
Moore showed that the cockroach Peri- 
planet a americana plays the role of the 
intermediate host for Moniliformis duhius^ 
parasitic in rodents. Moniliformis monili- 
formis, which is also a normal parasite of 
rodents and occasionally the dog and man, 
is conveyed through the intermediation of 
the beetle, Blaps mucronata (Grassi and 
Calundruccio, 1888) and also the cockroach, 
Periplaneta americana (Seurat, 1912, and 
Southwell, 1922). Its occurrence in India 
ha-Js been recorded by Van Cleave (1925) 
and Bhalerao (1935). An investigation of 
the complete life- cycle of this thorn-headed 
worm was therefore considered useful. 

Infective larvae (Acanthellae) were obtained 
from the body-cavity of naturally infected 
P. americana and fed in fresh condition to 
worm-free laboratory -bred rats. The rats 
were maintained under controlled condi- 
tions and autopsied after varying intervals 
of 1, 6, 12, 18, 41, 59, 62, 72, 128 and 147 
days, and the parasitic stages were re- 
covered and studied. In order to precisely 
determine the period when maturity was 
attained, the faeces of the infected rats 
were examined every day for the eggs of 
the worm, and it was found that in some 
cases the eggs appeared after 22 days and 
in others after periods extending up to 38 
days. Thus it was obser ved that the pre- 
patent period ranged from 22 to 38 days. 
In one instance, the eggs continued to 
appear in the faeces for 130 days. This 
patent period indicates the duration of the 
fecundity of the worms. The size and 
structure of the worms at different ages, 
the ratio between the number of larvae 
ingested and of adults recovered, the sex- 
ratio, and their location in the host- in- 
testine, have been studied in detail. 

When full-grown, the males attain a 
length of 32-106 mm., whereas the females 
measure 69-230 mm., and as many as 6500 
eggs were expelled with the faeces of a rat 
in a day. 

The fertilised egg (Fig. 1), when extruded, 
has four envelopes and an embryo with 
numerous spines. Further development is 
possible only when the insect swallows the 
faeces containing these eggs. Inside its gut, 
the envelopes burst and the acanthors 
emerge. These make their way out of the 
gut and develop into the acanthella (Fig. 2) 
in the haemocoele. This development inside 
the cockroach was experimentally studied 
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by feeding laboratory-reared specimens of 
P. americana with the eggs of the worm. 
The exact duration of acanthor and acan- 
thella stages was timed through 5, 7, 14, 2 ^ 



Fig. 1 

Photomicrograph of egg of M. moniliformis, 
fresh from faeces of experimental rat. x330. 



Fig. 2 

Photomicrograph of infective acanthella of 
M, moniliformis from body-cavity of P. ameri- 
cana, without enveloping cy.5t. x30. 

28, 35, 42 and 50 days after ingestion of 
eggs ; of these, the first two yielded 
acanthor stages from the gut, and the rest 
pre-acanthella and acanthella stages from 
the body-cavity. The development of the 
embryo into the acanthor, its migration 
into the body-cavity, and the morphological 
changes involved in its development into 
an acanthella have been followed.. The 
infective acanthella is enclosed in a delicate 
cyst and has a well-defined organisation in 
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which even sex- differentiation has taken 
place. 

A detailed account of the above, a dis- 
cussion of epidemiologica] considerations 
such as the viability of eggs and acanthellae 
in vitro, the mode and conditions of trans- 
mission, the intensity of infections as 
assessed from the insect-host over a period 
of many months, and the possibility of 
other arthropod and vertebrate hosts acqui- 
ring the infection will be described in a 
fuller paper. 

I am indebted to Dr. C. P. Gnanamuthu, 
M.A., D.Sc., F.Z.S., Director, University 
Zoological Laboratory, Madras, for valuable 
guidance, and to the Madras University 
for the award of a studentship. 

Univ. Zool. Lab., (Mrs.) E. Sita. 

Chepauk, Madras, 

April 28, 1949. 


Bhalerao, G. D., Imp. Council of Agric. Res. 
Sci., Monograph No. 6, 1935. 2. Burlingame, 

P. L., and Chandler, A. C., Amer. Journ. Hyg., 
1941, 33, Seen. D.^ 1. 3. Grassi, B., and Calundr- 
uccio, S., Journ. Roy. Micr. Soc. Lond., 1888, 
8, 739. 4. Kates, K. C., Amer. Journ. Vet. Res.,, 
1943, 4, 173 ; 1944, 5, 166. 5. Meyer, A., Zool. 

Anz., 1931, 93, 163. 6. Moore, D. V., Journ.. 

Paras., 3946, 32(3), 257. 7. Seurat, L, G., Compt. 
Rend. Soc. de Biol.,, 1912, 72, 62. 8. Southwell, 
T., Journ. Paras., 1922, 9, 99. 9. Van Cleave, 

H. J., Proc. Acad. Nat. Sc. Phila., 1925, 76, 279.y» 

A MODIFIED METHOD FOR THE 
ESTERIFICATION OF SOME 

POLYHYDROXY AROMATIC ACIDS 
It is known that esterification of acids can 
be carried out with alkyl sulphates 
or alkyl iodides using alkali hydro - 
oxide or carbonate in presence of suit- 
able . anhydrous solvents. In case of 
hydroxybenzoic acids, however, it is likely 
that this method may simultaneously lead to 
partial etherification also. The Fischer- 
Speier method using alcohol and concen- 
trated sulphuric or hydrochloric acid also 
fails in case of some polyhydroxybenzoic 
acids. Thus, o-orsellinic acid has been es- 
terified only by the diazomethane method,^ 
and the ethyl ester had not yet been j)repar- 
ed from the acid. p-Orsellinic acid has been 
esterified with diazomethane and also by 
the action of methyl and ethyl iodides on 
its silver salt.^ The usual catalytic method 
fails in these cases probably because of the 
ease of decarboxylation of these acids, which 
may be taking place due to the temperature 
of the reaction or the presence of the acid. 

A new method has now” been devised 
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where the esterification is carried out in a dry 
medium, using a neutral substance like so- 
dium . bicarbonate. By .this method the 
methyl esters of both the orsellinic acids 
were prepared in high yields by refluxing 
for ten hours in dry acetone with sodium 
bicarbonate (1*25 mols.) and dimethyl sul- 
phate (1*25 mols.). Excellent yield of the 
ethyl esters were obtained by similar me- 
thod using diethyl sulphate (1*25 mols.) or 
ethyl iodide (3 mols.). It was also observed 
that even if excess of alkyl iodide was used, 
the hydroxy groups were not attacked. 

a- and yd-resorcylic acids also gave good 
yields by this method ; benzoic acid itself 
however, gave poor yields. 

This new method of esterification is a 
general one and would be particularly use- 
ful for some acids for which the catalytic 
method cannot be used. It is a good sub- 
stitute to the diazomethane method having 
an advantage over it, that it is more simple 
and that esters other than the methyl can 
also be prepared. Moreover, it has been 
found to give good results even with small 
amount of acids. 

A detailed account of the work will be 
published elsewhere. 

Organic Chemistry Labs., P. R. Saraiya. 
Royal Institute of Science, R. C. Shah. 
Bombay, 

January 26, 1949. 


1. Herzig, Wenzel and Kurzweil, Monatsh.y 
1903,24, 895. 2. Robertson and Robinson, 

J. Chem. Soc., 1929, 2199. 

SUGARCANE X BAMBOO HYBRIDS 
Research work by Doctors Avdulov and 
Prat as also by Dr. C. A. Taylor of the Cor- 
nell University, Ithaca, New York, would 
appear to indicate a close relationship bet- 
ween the Bamboo and the Panicoid grasses 
to which the sugarcane belongs. When the 
sugarcane bamboo hybrids were first effect- 
ed by me at Coimbatore in 1936 there were 
certain Botanists who doubted the possibi- 
lity. Subsequent work on the Chromosome 
numbers and the morphological and the 
histological characters of the F.l Hybrids at 
.Coimbatore appear to confirm the nature of 
the hybrids. In the work mentioned above 
there is further confirmation of the possibi- 
lity of hybridisation between the above two 
widely different genera of plants. 

T. Nagar, T. S. Venkataraman, 

Madras, 

May 30 , 1949 . 
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REVIEWS 


Advances in Catalysis, Vcduine 1, K<liUHl by 
W. (b Fniukenbui'K, V. I. Koiuarewski aiul 
K. K. (Acathauic Press luo., New 

Vta'k. to, N.V.). 194B. Pp. xiv 1 321. 7.90 

dtdlars. 

t'atulysts is tnu* of tlujse conveuieut terms 
that eumr i!i handy for describing; a reaction 
whose mechanism has not been fully (‘lueiclated. 
'Fhe use t»f catalysts is notu^ tim less of eon.si- 
derable siMnifieanee uiul suel\ a lar^e volume 
of work has been published, that one iiAeresU‘(l 
has tti Kti thnnnth a mu'/.e of literature. The 
edittn\s‘ remarks in the prefaets “In spite of 
these amaxiuK successes of eatalytie methods 
and of (Hir increasing knowledge t)f bioeatalysts, 
tmly modest prtigrtsss has been made in the 
seientillc elucitlntion t»f the working meehanism 
and of tlw basie nature of eatalytie action,” 
correctly .sums up the .situation and one can 
readily understand tlu' e.ssentlaUy empirical 
nattU’C of the search for new catalysts. The 
volume under rewiew is the drst of a seri(‘s 
which the edittn'.s art* bringing out with “ 
tribulions frean seientihe and inclustrial workers 
that represerd <’om|)leU? and detailed surveys 
(d those speeitle .seciors in which thest^ authors 
are mainly intc‘r«‘sted and In which they have 
wtn'ketl .successfully. The present volume is 
certairdy a forerunner of a welccjme series fid- 
tilling tin,! objectives of the editors. 

The first volume has tdght monographs, the 
majority of them from industrial laboratories, 
all of thetn dealing e*,ssentiuUy on a .subject that 
attnictiHl considerable attention during the war, 
niimt*ly aviation fueb The opening contribu- 
tion (If Prof. Taylor gives an acccumt of the 
work carried emt in Primsdon on various oxide 
ratiilysts In hydrogenation. This is follow- 
t*d by Ipatieff and Schmerling’s contribution on 
Alkylation of Paramns. It is regrettable that 
the seoi^* of the article should have been ros- 
trieted to only scientific literature to the cxclu- 
slcjn of industrial applications and Patents. 
The reviewer Is unable to accept the statement 
in dealing with halide catalysts that “ alumi- 
nium chloride and boron duorlde. being electron 
acceptors, are per sc acids, in the modern mean- 
ing of the word”. G. N. Lewis* definition ex- 
pounded by Luder referred to here has not yet 
received universal acceptance and is not with- 
out its drawbacks. In dealing with the mecha- 
plsm of the reaction the authors are using an 


anionotropic mechanism which appears to rest 
essentially on qualitative behaviour without re- 
fm-ence to the rate factor. This isi clearly an 
unsatisfactory position requiring further expe- 
riments. The article gives a good comprehen- 
sive survey of the use of various catalysts in 
tile alkylation reactions. 

I'he use of the Brunauer, Emmett, Teller 
Eci nation in. the measurement of surface areas 
of llnely divided or porous solids is well illus- 
trated by Emmett's contribution, which includes 
short critic‘al accounts of other methods', as well 
a.s the limitations of gas adsorption methods in 
general. GriHlth’s ‘Geometrical Factor in Cata- 
ly.'-’is ’ strikes new ground indicating a fruitful 
liu(‘ of work both on the experimental and on 
tlie theoretical side. Dr. Storch’si account of the 
Fi.sciiei'-Tropsch and related processes: fully con- 
forms to the aims of the publication. ■ Besides 
a useful account of the expei'imental and theo- 
r(‘ii(*al side of the problem of chemisorbed 
h.ydi*ogcn, Dr. Eley’s monograph is particularly 
interesting for a brief survey of biological acti- 
vation of hydrogen and a picture of the transi- 
tion state as a ring of mobile electrons. 

Tho longest monograph in the volume is* the 
one on alkane isomerisation, the lower mem- 
bers riaturally covering the greater part. Both 
the experimental and mechanistic side find 
adeciuate treatment and there are clear indica- 
tiorts of the need for further work. The 
concluding article by Jcllinek and Fankuchen 
gives an account of the exploratory work on 
the jipplication of X-ray technique in the study 
of this complex Held of heterogeneous catalysis. 

Attention has to be drawn tO' the use of cer- 
tain terms and contractions not universal but 
wliich are presumably normal in American 
practice: ‘alkylate’ is used as a noun and 
* p.B.i. ’ presumably stands for pounds per 
square inch. The reviewer came across a few 
misprints, one on p. 46 has a missing word. 
The reference to the paper by Horiuti and 
Polanyi is wrongly given on pp, 82 and 103 as 
H(’)riuchi and Polanyi. 

The get-up and production of the book is of 
the standard that one has come to associate 
with standard American scientific publications. 

The volume should find a place in every li- 
brary, both, academic and industrial, particular- 
ly where heterogeneous catalysts are being 
usod or studied, The content? of the second 
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Lime given in the inner flap of the outer 
ipper serves as an appetiser for the next 
ume. 

S. V. Anantakrishnan. 

mdations of Modern Physics. By Thomas 
Brown. (John Wiley & Sons, Inc., New 
nrk, Chapman & Hall Ltd., London) , 1949. 
’p. 390. Price sh. 5*00. 

he book under review is yet another 
ition to the large number of books on 
iern physics which have been published in 
mt years. Modern physics is an elastic 
a. Broadly speaking, it includes those dis- 
^ries and developments which may have 
Dme classic to the physicists, but still may 
considered new to scientists generally, as 
[ as to the average well-educated man. The 
: edition of the “ Foundations of Modern 
sics ” appeared in 1940. It was based on 
lurse of lectures on modern physics given by 
author at the George Washington Univer- 
as the fourth unit of a two-year general 
■se in physics. According to the author, the 
)ose of the book is to survey the present 
vledge in the various fields of modern' phy- 
and to acquaint the reader with the me- 
s employed by scientists in their search 
more knowledge. The second edition which 
sing reviewed here has been revised to in- 
e the recent advances in physical know- 
e. Notable changes! are the following; The 
three chapters on nuclear physics and 
lie rays have been rewritten and expanded 
four chapters. The material on kinetic 
ry and electronics has. been revised, and 
:)ter V on “ Electrical Oscillations and Elec- 
lagnetic Waves” has been expanded to in- 
^ micro waves and radar. An “Introduc- 
and an ‘‘Epilogue” have been added to 
ain the objective and the philosophy of the 

le book may be divided roughly into 
parts ; The first part which includes 
Dters I to VI, concerns what may be 
:red to as particles which behave as 
ides and waves which behave as wavps. 

- particles include electrons, atoms .ahd 
cules and here we are concerned with 
physical properties, such as mass, 
ne and electric charge, and with me - 
5 for measuring these properties. Waves 
de the entire electromagnetic spec- 
L from radio waves to X-rays, and we 
encerned with the methods for Identifying 
radiations, measuring their wavelengths, 


and studying their properties. The historic 
proofs for the wave character of light are in- 
cluded as necessary background and support for 
the same methods when applied to the newer 
portions of the spectrum. The applications re- 
lated to this section include a large part of 
electronics, radio, and X-rays. 

Part two, which includes Chapters VII to X, 
relates generally to the dual wave-particle 
aspects of matter and energy, or to the parti- 
cle characteristics of waves and the 
wave characteristics of particles. Here 
are encountered the fundamental concepts 
of the quantum theory, beginning with 
Einstein’s explanation for the photo-electric 
effect. Here belongs also an elementary con- 
sideration of atomic structure, as revealed by 
the data of spectroscopy. Applications include 
electron lenses and the electron microscope. 

Part three. Chapters XI to XIV, is concerned 
chiefly with the kinetic theories for atoms and 
molecules in solids, liquids, and gases^ electrons 
within metals, and photons in black-body radia- 
tion. It gives brief consideration also to mole- 
cular forces and crystal structure. 

The fourth and concluding section surveys 
nuclear physics and the physics of elementary 
particles, including the important topic of nu- 
clear or “atomic” energy. It begins with 
Chapter XV, on radioactivity, and runs through 
Chapter XIX on cosmic rays. 

A list of problems and references for advanc- 
ed reading is given at the end of each chapter. 
The problems have been so chosen as to supple- 
ment the text by bringing out additional points 
of interest. Six appendices are also included 
dealing respectively with units, universal phy- 
sical constants, periodic table of elements, 
period of oscillation of an oscillating electric 
circuit, relativity and theory for radioactive 
decay. The book is adequately illustrated with 
diagrams and photographs. 

Thie author has attempted to cover the entire 
subject of modern physics in this handy little 
volume. The treatment is simple and to the 
point. Emphasis throughout is laid upon the 
experimental aspects of the subject and upon 
the evidence which these experiments give in 
support of the new theories. The book can 
therefore be easily followed by students of 
physics who are not familiar with advanced 
mathematics. The reviewer feels that this 
book can be recommended for use .by the phy- 
sics honours students of Indian Universities. 

R. S. K 
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Photography in Crime Detection. By A. J. 
Radley, M.Sc., F.R.I.C. (Published by Chap- 
man & Hall, London), 1948. Pp. 186 Preie 
21 sh. 

Crime plays, and has always played an 
important role in the life of mankind since 
immemorial time. In the current century, it 
is said, crime has become a refined scientific 
pursuit. Those who fight against crime are 
therefore facing the need for utilising all the 
advances of modern science for detection and 
prevention of crime. 

In this book “ Photography in Crime Detec- 
tion the author has managed to pack, within 
186 pages, a staggering amount of information 
on the various uses of modern photographic 
processes in detection, analysis and proof of 
crimes. While keeping within limits of popular 
appeal, the author has made the chapters 
intensely practical, and valuable alike to the 
working detective or legal adviser, as to the 
general reader who finds interest and diversion 
in greedily imbibing detective fiction. 

After a theoretical introduction concerning 
the role of photography in crime detection, 
the author goes on to discuss cases involving 
mechanical vehicles, identification of persons, 
criminal cases such as murder, house-break- 
ing, sexual offences, counterfeiting coins, 
gems and precious stones and betting offences. 
The examination of documents which are 
disputed on the ground of forgery and the 
photographing of such documents by normal 
and oblique lighting for purposes of comparing 
handwriting, identification of inks, detecting 
alterations, erasures or additions, etc., are 
dealt with in detail in a long chapter covering 
nearly 30 pages. The use of ultra-violet light 
and fluorescence analysis of documents, photo- 
graphing documents, fingerprints, etc. by 
fluorescent light, ultra-violet light and infi'a- 
red light are covered in a very practical man- 
ner under separate chapter headings. The 
place of photomicrography and X-ray photo- 
graphy in crime detection is rightly emphasised 
and exhaustive practical information given 
under relevant chapter heads. 

On the whole the book is an admirable 
condensation of very useful and important 
information on all aspects of the subject, and 
at the end of each chapter there is a biblio- 
graphy which helps to the reader to refer to 
other literature on the subject for additional 
information. 

No less than 104 reproductions of photo- 
graphs actually used in various criminal cases 
illustrate the book throughout, thus clarifying 
the textual material by visual illustration. 


221 

The author deserves special commendatioa 
in keeping one main principle in view, which 
he states in his preface: “Every effort has 
been made to present the material in the 
simplest manner possible and the examples 
have been selected for their value in illustra- 
ting the various techniques rather than for 
their sensational value. 

Professional men in the police departments 
and lawyers and judges will find much of real 
value in this book, while photographers, both 
professional and amateur-, will realise that 
their fellow-photographers who do specialised 
work in police laboratories or in forensic 
science laboratories rank among the best 
exponents of photographic technique and 
ingenuity. 

S. Lakshminarasu. 

Biochemical Evolution. By Marcel Florkin 

Edited, translated and augmented by Sergius 

Morgulis. (Publishers : Academic Press, 

New York), 1949. Pp. 157. Price $ 4*00. 

The purpose of the book is to focus the 
attention of interested workers on the proba- 
bility of finding a biochemical basis for the 
evolutionary changes in the animal kingdom. 
Morphological considerations have dominated 
till recently the studies dealing with evolution 
and zoological classification. It was time 
that the relation between form and the bio- 
chemical processes was taken into considera- 
tion in greater detail. Not that it has not been 
done. But the present volume succeeds in 
doing it within the limited space of 143 pages 
of a well-documented book. The information 
on biochemical systems, adaptations and cha- 
racteristics which has been laboriously col- 
lected in various laboratories and in the collec * 
tion of which the author himself has been 
well to the forefront has bean ably marshalled 
and presented in this small volume in support 
of the main thesis. The material contained 
therein does provide considerable evidence 
in support of the thesis propounded by the 
author. At the same time it also shows up 
several gaps which exist iii our knowledge. 
The author’s contention that form is the re- 
sultant of an interaction of biochemical 
systems with molecular and submicros copic 
architectural patterns is one which appeals to 
the biochemist, but it will be agreed that 
considerably large body of information will 
have to be collected before this concept is 
widely accepted. Evidence is not wanting to 
suggest that systems like osmoregulation, 
respiration, digestion, etc,, as well as metabolic 
patterns have closely accompanied the morpho- 
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logical evolution in the animal kingdom. 
Only further work will show whether they 
have determined the form or have been them- 
selves determined by the latter. There is no 
doubt that whichever way it turns out to be, 
the biochemical concept of evolution is cer- 
tainly very attractive and is bound to 
stimulate further intensive effort. 

V. N. Patwardhan. 

Birds in Britain. By Frances Pitt. With 17 

coloured plates and numerous photographs 

and figures in the text. Pp. viii + 576. Size 

9" X 6". London, 1948, Macmillan & Co. Ltd. 

It is a significant tribute to the enthusiastic 
and everwidening circle of bird-lovers in 
Britain that eveiy passing year is enabled to 
add its quota to the already imposing array of 
British bird books. 

. Frances Pitt, the present author, needs nc 
introduction. Her frequent , con^tributions to 
Country Life and similar periodicals have de- 
lighted readers for upwards of 3 decades and so 
have her several books on natural history 
subjects, of which one that this reviewer can 
recall with especial satisfaction is “Wild Crea- 
tures of Garden and Hedgerow”. 

Referring to the number and variety of 
books on British birds already in the field. 

Miss Pitt in her Preface says “ nevertheless 

there seemed space for yet another, a survey 
of the bird life, wild, feral and domestic in 
Britain, which would tell concisely of their 
status, appearance and habits with the special 
view of assisting the recruit to the study of 
ornithology”. How well the book fulfils its 
purpose will be evident from its contents and 
treatment. 

The first 90 pages (Part I) are devoted to a 
general review of the Class Birds. It is divid- 
ed into 5 succinctly written sections: The 
Bird’s Place in Nature, Structure of a Bird, 
Distribution of Birds, Migration of Birds, and 
Bird Behaviour. To indicate the comprehensive 
nature of the topics covered by the sections, 
some of the sub-titles may be quoted: Classi- 
fication of Birds, Birds in Britain, Birds and 
Plants, Domestic Birds, Bird Sanctuaries, Fea- 
thers, Moults, Ancestry, Sexual Selection, 
Protective Colouration, Adaptation to Envi- 
ronment, Limitation of DisperSa]^, Adaptation 
to Special Conditions, Rise and .Fall of Species, 
Formation of Geographical Races, Causes of 
Migration, Migration and Natural Selection, 
Bird-ringing Schemes, Instinctive Nest-building, 
Parental Care, Courtship Rites, Song, Social 
Gatherings, Territory, etc. 


A notable omission is The Bird’s Egg, which 
seems curious considering what an important 
phase egg-collecting constitutes in the life of 
the average British schoolboy, and what a 
number of distinguished ornithological careers 
owe their beginnings to this largely nefarious 
activity. 

The accounts are interspersed with legends, 
popular superstitions, folk-lore, personal anec- 
dotes and well selected verses and quotations 
about birds, w‘hach enhance the interest and*" 
readability. 

Side accounts, for example the history of the 
canary, now such a favourite cage bird in 
Europe and elsewhere, are revealing. The 
original canary is a native of the Canary 
Islands, Azores and Madeira. It is a plain 
looking greenish-grey little bird closely allied 
to the finch known as Serin (Serinus canarius), 
with nothing particularly remarkable about its 
song. The yellow canary, as seen in cages, is 
a colour -mutation stabilized by artificial selec- 
tion and breeding — more- or less on a par with 
the blue variety of the Australian Grass - 
parakeet or Budgerigar so fashionable with 
fanciers at the present day. The sustained and 
spirited rolling song of the tame canary is of 
course largely the result of training. 

The Turkey, found wild only in the New 
World, was apparently first domesticated in 
Europe in the 16th century. Unfortunately we 
are not told how, and since when, it has come 
to be so intimately associated with Xmas par- 
ticularly in Britain and her colonies. 

Many of the other topics dealt with are of far 
more than a circumscribed ornithological inte- 
rest. They treat of aspects of birds and their 
study which even the browsing general reader 
will enjoy and profit by. In regard to migra- 
tory starlings carrying the virus of foot and 
mouth disease of cattle from the Continent to 
England, the author writes “But there is no 
direct evidence of any kind to confiirm the sus- 
picion, only circumstantial evidence being 
available, and the accusation may rest on no- 
thing more than coincidence”. But the fact 
that outbreaks generally start near the east and 
south-east - coasts of England where continental 
starlings, arrive, and do not occur • in Scotland 
where migratory starlings do not go, seems to 
us something more than mere coincidence. 

Some naturalists apparently still believe that 
the “bleating” of the Snipe during its aerial 
nuptial display is vocally produced. . 

That this, in fact, is a purely mechanical 
sound produced by breeze rushing through the 
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widely spread outermost tail-feathers was prov- 
ed once again by the author’s experience of the 
snipe tail-feathers w'hich she had struck in her 
hat band. The breeze blowing through the 
feathers caused, them to vibrate and emit the 
characteristic “bleating”. Taking off the hat 
ended the music ; replacing it on her head start- 
ed it again. 

This I'eminds us of the similar controversy of 
a more or less perennial nature in regard to the 
“ drumming ” of woodpeckers. One school 
maintains that the sound is purely vocal, the 
other purely mechanical. The fact that drum- 
ming on a steel telegraph post produced a 
metallic sound, as recorded by one observer, 
would seem to settle the point but it has evi- 
dently not done sol 

The enigma, experienced by all aviculturists, 
of certain species of wild birds which become 
perfectly tame and reconciled to captivity and 
yet consistently refuse to breed under these 
conditions, though other closely allied species 
do so freely, is difficult to explain and calls for 
closer investigation. 

Part II of the book describes the families and 
species of birds, common, rare, and those in- 
troduced into Britain as livestock or as cage 
birds. This part follows the same systematic 
order and arrangement as Witherby’s standard 
5 -volume “Practical Handbook of British 
Birds”, beginning with the Crows and ending 
with the Game Birds. 

The book is pleasing to handle and well 
printed both as regards text and the illustra- 
tions (chiefly photographs), which are nume- 
rous and well chosen. The coloured frontis- 
piece of Goldfinches by Winifred Austin, and 
the coloured plates by the well-known bird 
artist Howland Green, form an attractive fea- 
ture. They d^ict in all about 92 species of 
the commoner birds of Britain. Bird-lovers in 
every country will welcome this latest addi- 
tion to Messrs. Macmillan’s “ In Britain ” series, 
of which 3 other uniform volumes — “Flowers 
in Britain”, “Trees in Britain” and “Dogs in 
Britain” have so far been published. 

S. A. 

Handloom Weaving Industry in India. 

By M. P. Gandhi. (Published by M|s. Gandhi 

& Co., Jan Mansion, Sir Pherozeshah Mehta 

Road, Bombay; Post Box No. 80), 1948. Price 

Re. 1-8, with a Foreword by H. E. Sri Mangal- 

das Pakvasa. 

This is the third monograph on the most im- 
portant small-scale industry in the country by 
an author well known for his various publica- 


tions on the economic problems of our Textile 
Industry. Like its immediate predecessor 
(reviewed in Current Science, Vol. 16, No. 11) 
it contains a wealth of useful information on 
the past struggles, existing difficulties and fu- 
ture possibilities of this ancient industry. Be- 
sides giving copious extracts from the reports 
of the meetings of the All-India Handloom 
Board and its various Committees and the re- 
port of the Fact Finding Committee who have 
made a first hand study of the probJem, the 
author ventures ■ useful suggestions not only for 
the preservation but also for the development 
of this important industry whose survival would 
make all the difference between existence or 
otherwise to nearly ten million people depend- 
ing directly and indirectly on it. 

In a short Preface the author summarises the 
existing conditions vis a vis Government efforts 
and indicates the possible lines of development 
like statutory percentage allocation of mill 
yarn and standardisation of its strength, forma- 
tion of co-operative societies for supply of raw 
material and sale of finished cloth, transport 
facilities, novel designs, research on processes 
and material, use of mixture yams, etc., which 
are quite practical. An all-India organisation 
embracing various aspects of the Industry is 
envisaged to enable active steps being taken on 
these lines. Standardisation of handloom goods 
both in quality and price is proposed though 
perhaps the survival value of the handloom lies 
in the long run in its richness of variety. The 
importance of research and marketing facilities 
is rightly stressed. Lack of finish, for instance, 
which robs the handloom goods of sales appeal, 
could be remedied by research and centralised 
finishing organisation. 

Giving a historical review, the impact of the 
growth of the Mill Industry as well as the 
competition from the small-scale Power Loom 
Industry are briefly discussed. The vital im- 
portance of this long established industry which 
still produces 1,300 million yards or nearly 25 
per cent, of the country's cloth production 
valued at 100 croresi of rupees and employs 
nearly 21/2 million hands against a three-quarter 
million employed by the MiH Industry, to the 
economic structure of the country is vividly 
portrayed (the effect of the division of the 
country on these figures requires scrutiny). ^ 

The author’s own remarks so freely in- 
terspersed with the extracts from other reports 
that it is often difficult to distinguish one^ from 
the other. Division into chapters and an index 
would be more useful. While there are few 
misprints ‘shapes’ and ‘shares’ (page 38) should 
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read ‘shades’. The arithor would do well to 
revise the table on pages 64 and 65 which show 
certain discrepancies in figures, and incorrect 
totals. The obsolete ‘Art Silk’ should be re- 
placed by ‘Rayon’. 

Mr. ■ Gandhi deserves the congratulations of 
everyone interested in the welfare of the mil- 
lions of our countrymen who depend almost 
entirely on this Industry for their livelihood, 
for presenting a clear and stimulating picture 
of the problems of the handloom industry, as 
well as its national importance and pleading for 
a vigorous and concerted action on the part of 
the Government and those engaged in the 
Industry. Srinagabhushana. 

Report of the Planning Committee for Geo- 
physics. (Printed by the Government of 

India Press, Calcutta), 1948. Pp. 1-103. 

The Government of India had constituted a 
Planning Committee in January 1916 “ to con- 
sider and report on the question of organizing 
and. developing in India institutions dealing 
with the study ot Geophysics”. This Com- 
mittee held seven formal meetings in all, but 
considerable work is also said to have been 
done through informal discussions between the 
members. The Comnittea took stock of the 
contributions to Geophysics — both in the 
scientific and economic aspects — which have 
been made in this country. The scope for fur- 
ther development in each of the branches of 
the subject was considered, and a number of 
recommendations have been drawn up giving 
the lines on which the work in future should 
be carried out. These recom nendations have 
been submitted to Government of India for 
consideration. 

The Report under review presents a compre- 
hensive account of the deliberations of this 
Planning Committee, in five chapters. A sum- 
mary of their main recommendations is given 
in Chapter Six. There are also elaborate 
Appendices recording twenty-four important 
Notes and Papers submitted to the Committee. 
Most of these papers give a succinct exposition 
of the data and knowledge which has been so 
far obtained in the country by measurements 
of Gravity, Terrestrial Magnetism, Atmosphe- 
ric Electricity, Hydrology, Oceanography and 
also of the progress made in Geophysical 
prospecting. 

In regard to the measurements pf Gravity, 
the Survey of India have formulated a scheme 
to cover the whole country with a network of 
gravity stations at intervals of 10 miles. The 
new type of Frost Gravimeter which is capable 
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of making rapid measurements of gravity with 
great accuracy, has been obtained by the 
Survey of India. The Planning Committee 
have recommended that high priority should 
be given specially to cover the areas consti- 
tuting ; (i) the south and south-eastern margin 
of the Deccan traps, (ii) the eastern margin 
of the rocky terrain comprising the« coalfields 
in Bengal, and (Hi) the northern border of 
the Vindhyan plateau and south eastern Raja- 
putana. It is now learnt that the Survey of 
India have, during the last year, already 
started the gravimetric survey in the Raniganj 
area. The results of this survey will be 
watched with keen interest. 

In respect of Seismology, the Committee 
have recommended that seismograph stations 
with modern instruments should be set up in 
the earthquake zones of India. More especially, 
it has been urged that steps should be taken up 
immediately for the study of earth movements 
at sites of big dams like the Sukkur Barrage in 
Sind. (It must be rememberedjthat the consti- 
tution and deliberations of the Committee took 
place before the political partition of India) 
and the proposed Dam sites of the Kosi, Damo- 
dar and other projects. The memorandum on 
a plan for a seis mo logical station network in 
India with reference to the Kosi River Project, 
by the U.S. Coast and Geodetic Survey, given 
in Appedix 9, furnishes some brief descrip- 
tions of the different instruments outlining 
their basic operating characteristics, and cost. 
The policy to be adopted in planning stations 
and their distribution, with a reference to the 
engineering problem, have also been given. 
The Director-General of Observatories in India 
has obtained sanction for the purchase of some 
of the instruments, and further work on the 
lines suggested by the Committee is very likely 
under progress now. 

The study of secular variations in Terrestrial 
Magnetism in India for some years has suffered 
owing to the absence of observatories at sui- 
table centres. The Committee have recom- 
mended that the number of magnetic obser- 
vatories should be increased to five as in the 
past. They have agreed to the shifting of the 
Alibag Observatory to another location which 
s not likely to be affected by electrical instal- 
lations and other encroachments. Recom- 
mendation has also been made that the Survey 
of India should take magnetic observations on 
a fundamental grid all over the country with 
stations at 10 miles interval. 

With regard to Hydrology, a number of re- 
commendations have been made, chiefly relat- 
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ing to the Rainfall registration and returns, 
increasing the number of stations recording 
temperature, setting up stations for observa- 
tions of snow-fall and snow surveys in the 
Himalayan catchment, collection of informa- 
tion on ground-water supplies, systematic 
river-gauging and standardisation of data, and 
also the determination of water balance in 
selected catchment areas. 

Development of Oceanography in India has 
also been considered by the Committee and a 
note on this subject by Dr. K, R. Ramanathan 
furnishes a brief resume of the researches so 
far carried out in the Indian Waters. The 
importance of studies of oceanography— both 
as a fundamental science, andt for its practical 
usefulness in the development of Fisheries, 
Navigation and Meteorology — have been 
pointed out. The Committee have recommended 
that the plan for development of Oceanography 
should be worked out by another Committee— 
an enlarged one including themselves, with 
representatives of the Royal Indian Navy, the 
Zoological Survey of India and the Depart- 
ments of Fisheries in Provincial Governments. 

Geophysical prospecting -i.e,, the application 
of Geophysics to the location of hidden mineral 
deposits, structures and other economic and 
engineering problems — has also bean consi- 
dered by the Planning Committee. Their reso- 
lution is to the effect that it "‘welcomes the 
formation of the Geophysical Section of the 
Geological Survey of India and recommends 
that all possible assistance should be given to 
the Geological Survey by Government and 
other Scientific departments for extending 
their geophysical activities.’" The programme of 
the Geological Survey of India is stated to 
concentrate for the moment on numerous im- 
mediate problems connected with dam founda- 
tions, river sand supplies, metalliferous and 
coal deposits, etc. As a long-range scheme they 
will keep in view the program of the study of 
the bottom of the Indo-Gangetic trough. The 
building up of a Laboratory and research orga- 
nisation at Headquarters, has also been taken 
up. 

In respect of Geophysical .Prospecting, the 
Planning Committee have laid some emphasis 
on the- opportunities that may await the geo- 
physicist in discovering mineral deposits pos- 
sibly hidden under thick overburden in 
500,000 square miles of alluvial tract, and in 
about 200,000 square miles of area covered by 
the Deccan Trap. If one were to add to this, 
the coastal strips covered by the sea, we could 
pount on quite an immense area for geophysi- 
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cal exploration in India. But these are not 
problems easy of solution, and in the present 
context of the country, the examination and 
development of some of our known mineral 
fields where the outcrops of ores and other use- 
ful minerals may lie concealed under a veneer 
of soil and debris, are more important. The 
case for geophysical exploration for oil stands 
on a different footing, and opinion can be 
sharply divided on this question whether 
Government could effectively undertake such 
ventures and spend many lakhs of rupees a 
year on a speculative basis, or whether the 
matter should be left aside for private enter- 
prise. There is no indication in the Report 
that the Planning Committee have examined 
this question. The terms of reference for the 
Committee ware very wide and general, and 
also as Dr. Dessau has remarked elsewhere, 
“amongst members of the said Committee 
people with practical experience in geophysi- 
cal exploration and representatives of the oil 
and mining industries where such methods are 
chiefly employed were but meagrely repre- 
sented.”^- Naturally, under these circum- 
stances, some of the’ important questions relat- 
ing to geophysical exploration in India have 
failed to receive consideration. 

The Committee have appreciated the need for 
establishing facilities for imparting instruc- 
tions and practical training in the geophysical 
methods. They have considered a detailed plan 
prepared by Prof. M. N. Saha for starting a 
Central Geophysical Institute in India. This 
plan presents very carefully worked out pro- 
posals outlining the courses of study, labora- 
tory and other equipment, building, personnel, 
etc., required for the Institute. The Commit- 
tee however have not accorded a priority to" 
this scheme but recommended that Universities 
should offer facilities for teaching geophysics 
for the M.Sc. courses, and that the Central 
Government should give financial aid to such 
Universities as are prepared to do so. At 
present even combination of Physics or Mathe- 
matics with Geology is not permitted in most 
of the Universities in India. It is doubtful if 
any Universities will respond in a liberal 
measure to the Committee’s recommendation. 
The Indian School of Mines at Dhanabad could 
easily start a geophysical section on the model 
of the Colorado School of Mines, In some 


* G. Dessau : “Past & Future of Exploration 
Geophysics in India”, Trans, Mining, Geolo- 
gical & Metallurgical Institute of India, 
September 1947, 43 , p. 43. 
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respects, this may have more advantages than 
starting an independent Geophysical Institute. 

Finally, the Committee have recommended 
the formation of a National Committee of 
Geodesy and Geophysics, and also a Central 
Board of Geophysics. The National Committee 
is proposed to take steps for its affiliation with 
the International Union of Geodesy and Geo- 
physics, while the Central Board is to function 
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as a Standing Committee for co-ordination of 
the geophysical work carried on by the various 
scientific departments and Universities. 

On the whole, the Report of the Planning 
Committee constitutes a valuable scientific 
document, while the recommendations if given 
effect to, would lead towards a progressive and 
integrated knowledge of Geophysics in India. 

M. B. R. Rao. 
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Lady Tata Memorial Trust 

The Trustees of the Lady Tata Memorial 
Trust announce on the 18th June 1949, the 
death anniversary of Lady Meherbai Dorabji 
Tata, awards of scholarships and grants for the 
year 1949-50. 

The international awards of varying amounts 
(totalling £3000) for research in diseases of 
the blood with special reference to Leucaemias 
are made to Doctors Edith Paterson (England), 
M. C- Bessis (France), J. Bichel (Denmark^ 
Pierre Cazal (France), J. Clemmesen (Denmark! 
C. F. M. Plum (Denmark), E. Kelemen 
(Hungary), Edoardo Storti (Italy), Charles 
Oberling (France), Jagdish Chandra Mehta 
(India), Pascou Atanasiu (France) and 
Gunther Schallock (Germany) . 

Indian Scholarships of Rs. 250 per month 
each for one year for scientific investigations 
having a bearing on the alleviation of human 
suffering from disease are awarded to Messrs. 
Gangagobinda Bhattacharya (Calcutta), Bimal 
Kumar Sur (Mysore), K. Ramamurti (Banga- 
lore), Gauranga Roy (Calcutta), D. V. Siva 
Sankar (Madras) and P. R. Srinivasan 
(Coonoor). 

Director of Geological Survey 

Dr. M. S. Krishnan, Director of the India 
Bureau of Mines, New Delhi, it is understood, 
has been appointed to act as Director of 
Geological Survey, in the place of Dr. W. D. 
West who is proceeding on leave. Dr. Krishnan 
is the first Indian to be appointed to the post. 

Award of Research Degree 

The Syndicate of the Andhra University have 
resolved that Mr. C. Ramasastry, M.Sc., be 
declared qualified for tbe degree of Doctor of 
Science (D.Sc.) on the recommendation of 
the Board of Examiners consisting of : Dr. 


R. W. B. Pearse, Dr. R. F. Barrow, Prof. W. 
Jevens appointed to adjudicate on the thesis 
entitled ‘‘Band Spectra of the Diatomic Halides 
of Zinc, Cadmium and Mercury and Spectrum 
of Triatomic Molecules CS 2 . 

World Medical Conference 

The general conference of the World Medical 
Association is being held in London this 
summer. 

Sixteen nations are preparing the agenda at 
preliminary committee meetings. These are 
now proceeding in Madrid. 

World Tuberculosis Conference in 
London 

Representatives from aH over the world — 
from 33 different countries, including all those 
of the Commonwealth — are to attend the second 
Commonwealth and Empire Health and Tuber^ 
culosis Conference, to be held iii London from 
July 5 to 8. 

The Conference, which is being arranged by 
Britain's National Association for the Preven- 
tion of Tuberculosis, wil give special attention 
to Commonwealth questions but the opening 
session will be devoted to tuberculosis as a 
world problem because it is against this back- 
ground that all other problems must be 
considered. 

India will be represented at the Conference 
by a delegation of five. It will consist of 
Dr. P. V. Benjamin, a member of the Tuber- 
culosis Association of India, Major Khushdeva 
Singh, Dr. Ram Chandra Adhikari, Dr. P. K. 
Ghosh and Captain S. D. Sharma. Dr. Benja- 
min, who read a most interesting paper at the 
last Conference, will be one of the speakers at 
this year's Conference. 

One of the most interesting features of the. 
Conference will be an exhibition illustrating 
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the most tnodern methods in the diagnosis, 
treatment and prevention of the disease, both 
seiiaitiile and psyeiiologieal 

On the seiimtiflc side there will be exhibits 
illustratiuK the manufaeture and use of! the 
new drugs Strepioinyein and para-Amino-Sali • 
eylie Acid and an X-ray dtnnonstration unit 
witli a darkroom in whieh films will be slvown. 
On thc‘ psyOudogical sidc^ the Art Therapy ox- 
Inbit will be t^sp<Tially interesting as this 
seheme, started l)y tlu^ N.A.P.T. thiH^e years ago, 
lias now betm adopted with great success in 
over 100 sanatoria. 

I'he Royal College of Physicians, the Matrons 
and Medico-Social Sections of the N.A.P.T., and 
the Journal The Practitioner are planning to 
give receptions for Conference members. There 
will be a hu'ge choice of specially arranged 
visits of medieval interest to such institutions as 
lh*{)mpton Hospital for l)iseas<\s of the Chest, the 
Kitig Edward VH Sanatorium at Midhurst in 
Sussex, Papworth Village^ Settlement at Cam- 
bridge, and Itarehcdd County Hospital, Middle- 
sex. 

Study Grants"<for Indian Scholars 

Ufider the scheme for the promotion of 
interchange between British Universities and 
those in Commonwealth countries, the British 
Council has awarded travel grunts covering 
return fares to Mr. O. P. Bhatnagnr, Lecturer 
in Hi.story at Allahabad University, and to 
Mr. B. Bhattacharya of Benares Hindu Uni- 
ver.Hity. 

Mr. Bhatnagar will visit London University 
and Mr. Hh.attaeharya will study spectroscopy 
at Cambridge, 

200th Anniversary of Dr. Edw-ard 

Jenner 

T(^ ecanmernoraU* ihe 2()()tli anniversary of 
the birth of Ur. Edward Jenner, the British 
phy.sieian wlm intnKiuced to the world the tech- 
nique of vaccination, an exhibition luis been 
arranged in la>ndon. 

U was in 179H that Ur. Jenner Urst placed 
before the wcjrld ihe results of his researches 
into the poHsibilities of vaccination. This new 
technique soon spread to all pax'ts of the civi- 
lised world and by 1800 had bec!ome recognised 
medical practice. He wa.s the first pqr.son to 
introduce the idea, and the first to have the 
courage to test his theories in practice. 

It was not till about BO years later that Pasteur 
extended Jenner’s discovery by using vaccination 
against cholera and anthrax. It was he wlio 


proposed a meeting of the Medical Congress in 
London, that vaccination be officially adopted 
as the term for this method of conferring im- 
munity from infectious diseases. He suggested 
this as a “homage to the merit and immense ser- 
vices rendered to medicine by one of England’s 
gi’catest men. Dr. Jenner”. 

Los Angeles Arboretum 

Dr. Frans Verdoorn, who has been Director of 
the Los Angeles State and County Arboretum 
at Arcadia near Pasadena, California, since last 
autumn, will return to his editorial, historical, 
and international relations work at Waltham, 
Massachusetts on April 15, 1949. 

It is with deep regret that the Trustees of 
the California Arboretum Foundation, Inc. ac- 
cept his resignation on completion of the initial 
organizational phase in the development of the 
Arboretum. Its office, library and the Southern 
California Horticultural Centre have been es- 
tablished, and preliminary landscaping plans 
(by Architect Bent) have been completed, and 
a Biological Survey of the Arboretum area is 
well under way. 

Dr. Verdoorn will continue to serve the Ar- 
boretum, as a Councillor. 

Pending the appointment of a new Director, 
Wm. Hertrich, Curator Emeritus of the Hun- 
tington Garden, and a member of the Arbore- 
tum Board of Trustees, will supervise horticul- 
tural activities, Mr. Howard Miller, of the Los 
Angeles Chamber of Commerce, the general 
office, and Mrs. Richard Dakin the historical 
reconstruction work. 

George Spalding, Propagator at the Arboi'e- 
tum, has been appointed Acting Superintendent. 

Indian Standards Institution (ISI) 

The International Organisation for Standar- 
dization (ISO) is holding a number of Confe- 
rences in Paris from the 25th of June to 11th 
of July next, at which India will be represented 
by Dr. Lai C. Verman, Director of the Indian 
Standards Institution (ISI). Apart from the 
ISO Council, of which India isi an elected mem- 
ber, the General Assembly of the ISO, 
on which 27 leading nations of the world 
are respresented, will meet for the second 
time since its inauguration in 1946 in London. 
Ten of the 69 Technical Committees of the ISO 
are expected to hold working sessions in which 
concrete proposals for International standardi- 
zation of sevaral subjects will be discussed and 
programmes for future work in these fields will 
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be laid down. Revision of ISO statutes will 
also be considered by a Special Committee of 
the ISO Council, of which Dr. Verman is a 
member. 

Dr. Verman, who will be leaving for Paris on 
the 24th of June, has been selected by the ISI to 
represent India in all these conferences of the 
ISO. It is anticipated that he will take this 
oppoi-tunity to hold informal consultations with 
delegates from other countries concerning inter- 
national standardization of Shellac and Mica in 
which India is most interested from the export 
point of view, and for which India has been en- 
trusted with the secretariats of the ISO Com- 
mittees. The ISI had already circulated draft 
proposals for standardization in these two fields 
to all the ISO Members interested in the sub- 
ject and Dr. Verman will endeavour to arrange 
that it should be made possible for the ISO 
Committees on Shellac and Mica to meet in 
India during the coming winter. 

Brazil’s Jute Industry 

A campaign for an all-out Government 
support to Brazil’s jute industry, which is 
reported to have made a miraculous reco- 
very”, has been launched by a united front 
of cultivators, manufacturers and exporters, 
reports the May issue of the Jute Bulletin 
recently released by the Indian Central Jute 
Committee. Trade circles in Rio de Janero 
believe that Brazil which is now producing 
sufficient bags will eventually be able to 
produce surplus jute for export. There was 
a storm of protests from sacking manufacturers 
and exporters alike when a bill seeking to 
allow duty-free importations of used jute baes 
was recently introduced in Congress. 

Recent production figures from Amazonas 
and Para, whose combined output jumped 
from less than one million kilos in 1941 to 
more than 7 million kilos in 1947, provide 
reasonable basis for the prediction made by 
the Rio Weaving Syndicate that complete 
self-sufficiency would be achieved by Brazil 
in 1949. It is estimated that the 1949 crop 
will be three times the 1947 figure. Conver- 
sely, imports of Indian jute dropped from 
over 25 million kilos in 19‘38 to only 10 million 
in 1947. 

At present imported jute constitutes 40 per 
cent, of the raw material consumed by Brazil’s 
33 sacking factories. The other 60 per cent, is 


indigenous and includes Caroa and several 
other native fibres grown in Northern States. 
Last year 32 million jute bags crossed Brazil’s 
borders carrying exports of various agricul- 
tural roduce. 

Experimental Cell Research 

A new journal is about to be launched 
under the auspices of the International 
Society for Cell Biology. 

Experimental Cell Research will publish 
papers dealing with experimental analysis 
of the activity, structure and organization 
of the cell and its subunits, including work 
on virus. Technical or theoretical papers 
aiming at the further development of 
methods in the field of experimental 
cytology will also be included. Papers may 
be submitted in English, French, or 
German. 

Experimental Cell Research will be 
edited by Torbjorn Caspersson, Stockholm; 
Honor Fell, Camdribge; John Runnstrom, 
Stockholm; Francis O. Schmitt, Cambridge, 
Massachusetts; Paul Weiss, Chicago, Illinois; 
Ralph W. C. Wyckoff, Bethesda, Maryland. 
J. F. Danielli, London, will act as editor of 
communications from the Society for Cell 
Biology. 

Authors residing in the Western hemi- 
sphere should send their papers to U. S. 
editors; those residing in the British Isles 
should mail them to Dr. Honor Fell, 
Strangeways Laboratories, Cambridge ; 
papers originatingin other countries should 
be forwarded to the Scandinavian editors. 

One volume, consisting of four issues, 
will be published annually. 

The new journal will be released under 
the imprint of Academic Press, Inc., New 
York. 

ERRATA 

Vol. XVIII, No. 5, May 1949, pages 180-81 
Note on Cerehella on Sugarcane : 

In the heading 

for ^'Cerehella on Sugarcane” read Cere-- 
bella on Sugarcane ergot 
p. 181, line 3, for ‘'inhabit sceloritial 
development’’ read “inhibit scleortial 
developrnent 

p. 181, para 2, line 7, for" suppressing the 
scelorotial stage” read “suppressing 
the sclerotial stage ”, 


, Editor: M- Sreeni vasaya, B-A., F.I.I-So-, F-A-Se- 
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FOOD SELF-SUFFICIENCY BY 1951 


of the colossal ventures on which the 
^ Government of India have embarked 
and one of the biggest challenges which 
they have accepted is, according to the 
Minister for Food and Agriculture, to 
deliver the country from the bondage of 
forengn food. The overall picture of the 
food deficit can be gathered from the data 
furnished by Government experts who 
have carefully examined the situation. 
Their findings record a 10 per cent, deficit 
of cereals, a 20 per cent, deficit of 
pulses, and a 150 per cent, deficit of fats. 
For meat, fish and eggs together, a three 
hundred per tent, deficit is recorded. The 
country suffers from a 200 per cent, deficit 
with respect to vegetables while with 
regard to fruits the ccricit rires to 300 per 
cent. The deficit with regard to milk 
which is considered an cs«sential nutrient, 
amounts to 350 per cent. When these 
deficits are made up, it is considered that 
the Nation would be in a position to feed 
itself adequately and in accordance with 
modern standards of nutrition. 

Statements made in the press and from 


the platform may have given most of us 
the impression that the country is faced 
with a deficit of only ten per cent.; but this 
small deficit, we believe, refers only to that 
of cei'eals for whose supply we have been 
depending mostly upon dollar countries. 
The import of this important item of our 
diet has caused a severe drain on our 
dollar resources which, under normal 
conditions, should have been utilised for the 
building up of our industries. If only 
these imports could be stopped by making 
the country self sufficient with regard to 
cereals, the country can take up its pro- 
gramme of industrialisation. The stirring 
appeal made by our Prime Minister, Pandit 
Nehru, to the Nation in this connection 
should evoke an instant and spontaneous 
response from the heart of every citizen 
of India. He announced that the Govern- 
ment of India had decided to deal with the 
food problem on a war basis. In the 
mighty drive for food production, which is 
ultimately a war against poverty and 
ignorance, against malnutrition and high 
prices/' declared the Prime Minister, 
every citizen can be a soldier and can 
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serve his or her country. All of us will 
have to tighten our belts.” 

Pandit ji outlined a three point programme 
for abolishing the 10 per cent, deficit : — 

1. An intensive and better cultivation of 
the land, which should result in a 15 per 
cent, increase of yield ; 2. the growing 

of- supplementary foodstuffs like sweet 
potatoes, tapioca and banana; and 3. bring- 
ing under cultivation lands in the com- 
pounds of the houses in towns and cities. 
We are all aware of the way in which 
England mobilised, during its fateful days 
of German blockade, its resources, every 
square inch of its land being exploited for 
food production. 

The Central Government will extend all 
facilities and help to each and every 
participant in this great and patriotic en- 
deavour and with a view to reduce the 
red tape and secure quick action and 
efficient co-ordination, some of the impor- 
tant suggestions of Lord Boyd Orr have 
been accepted. First, an administrative 
machinery which can function swiftly and 
efficiently without the normal delays of the 
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Government apparatus will be set up. 
Secondly, perfect and smooth co-ordination 
and CO -operation between the Centre and 
the Provinces and the States .will be 
secured, and thirdly the organisers '' must 
reach down to the farmer in the field 
That is, there must be a closely knit series 
of links between the high level- policy- 
makers and the farmers to whom belongs 
the ultimate responsibility of carrying out 
the policy. The farmer must understand 
and must willingly co-operate. 

It would not be difficult' to reach the 
target set by the Prime Minister by 1951 
provided the Government machinery which 
has to organise this food drive is staffed 
with conscientious, efficient and competent 
personnel ; the people in general also have 
a compelling responsibility in this ven- 
ture. During the World War II, England 
launched the Dig for Victory ” campaign 
which inspired the creation of Great 
Britain’s land army who stepped up the 
production of food by 25 per cent. Let us 
dig for self-jSufficiency ”, and attain the 
target by 1951. 


jFood Self-Sufficiency by 195 1 


EDWARD JENNER, 1749-1823 


1949 marks the Bicentenary of the birth of 
Edward Jenner — ^the Father of Vaccination. 

Edward Jenner, born on May 17, 1749, at 
Berkeley, England, studied Pharmacy and 
Surgery and started his career as the House 
Pupil of the great Anatomist, John Hunter. 
In 1771, Jenner was assigned with the task 
of arranging Captain Cook’s Natural History 
collections. He did this with such skill and 
success that Cook invited Jenner to join his 
next expedition. Jenner refused. 

Jenner’s epoch-making discovery of Vac- 
cination came in 1796. It was the culmina- 
tion of the careful experimentation and 
sound reasoning of Jenner who, to begin 
withj sought to verify the popular belief that 
cow-pox gave protection against Smallpox. 
It is an odd fact that the Royal Society re- 
jected Jenner’s findings although he was, by 
then, already a Fellow elected for his paper 
on “The Natural . History of the Cuckoo”. 
Undaunted by this rebuff, Jenner carried on 
his work and published his classical paper 


entitled “An Inquiry into the causes and 
effects of the Variolce Vaccince’\ 

The importance and' value of Jenner's 
work soon became evident and country 
after country adopted Vaccination as a pre- 
ventive means against Smallpox. The first 
vaccination in India was done in Bombay in 
1802. Jenner died in 1823 full of years and 
honours. 

This in brief was the life and work of one 
of the great benefactors of humanity. And a 
grateful posterity will cherish Jenner’s me- 
mory not merely for the protection he gave 
against a dreaded scourge, Smallpox, but 
for having kindled the trails of a new 
science-Immuno-therapy. Pasteur and Koch 
glowed the torch first lit by Jenner. 

Like all truly great men, Jenner was un- 
spoilt by his success and remained to the end 
what he always loved to be — a quiet country 
doctor, kindly and affable, fond of music, 
gentle but firm in his convictions, a lover of 
nature and above all, devoted to his work. 

N. K, 


No. 7 1 

Juhj 1949 j 


231 



THE INDIAN INSTITUTE OF SCIENCE AND THE EGERTON COMMITTEE 

REPORT 


Dear Sir, 

Please permit me as an “ Old Boy ” 
of the Institute to offer you my sincere con-' 
gratulations for your masterly review of the 
working of the Institute and suggestions for 
its improvement. Focussing public and Gov- 
ernmental attention on the Institute is not 
merely timely, but national interest demands 
that nothing should be left undone to pre- 
serve the unique character of the institution 
as a centre of research and scientific activi- 
ties. It has already contributed scientific 
personnel who hold positions of importance 
in Universities, Industries and Government 
organisations throughout India. In spite of 
many defects the Institute still occupies a 
prominent, if not the premier, position in 
the country as regards scientific activity. 
You have drawn attention to the lack of a 
well-defined policy as repeatedly pointed 
out by the four Reviewing Committees, and 
have commendably avoided controversial 
matters. One cannot help feeling that the 
Government of India must share part of the 
responsibility for the .prevalent unsatisfac- 
tory state of affairs by taking away (I won’t 
say ‘enticing away’) for example, the Direc- 
tor at a time when the Institute was at its 
lowest ebb in the matter of staff. It almost 
amounts to criminal negligence that the 
authorities have allowed several depart- 
ments to run and students admitted without 
making adequate provision for teaching. A 
large number of professorial chairs are still 
without occupants, and this has been going 
on for several years. Is it too much to hope 
that the Governing Body and the Govern- 
ment of India at least now will take imme- 
diate steps to consolidate the existing de- 
partments before adding new ones? 

The practice of inviting applications 
for the posts of Director and Professors 
seems to be in-fra dig. These should be 
offered to eminent men who should consider 
it an honour to serve the Institute. The 
terms of appointment should be sufficiently 
elastic and free from red tape. It is better 
that a few mistakes are committed rather 


than that good work is hampered by red 
tape. In this connection it is pertinent to 
recall the illuminating remarks made by His 
Excellency Sri. RajagopalaChari, the Gover- 
nor-General of India, in the course of his 
Convocation Address to the Delhi University, 
which he delivered early this year (15 “1-49). 
His Excellency declared: 

“ Where, in accordance with democratic 
ideas, we have adopted the procedure 
of election for filling positions requiring 
expert qualifications, to which appointments 
were made in the old days by authority, it 
is necessary to create aar atmosphere which 
would attract the offer of such services by 
the most capable and high minded among 
Us. We have seen how those who are best 
qualified to serve in civic administration 
stand aside, disliking the vexations atten- 
dant on election procedure and leaving third 
and fourth rale men to manage the affairs 
of local bodies as best as they can. The 
same fate should not be allowed to overtake 
our universities. I hope that these remar J5:s 
of mine, which deal with a matter of veiy 
great and growing importance in many of 
our affairs, will be understood in the spirit 
in which I have uttered them.” 

As an “ Old Boy ” may I also sug- 
gest the filling up of a gap in the Institut;e? 
This is the provision of a Guest House for 
the use of vacation and short time workers. 

I have in mind the example of the Marine 
Biological Laboratory at Woods Hole. A 
number of people especially from the Uni- 
versities would like to spend their vacations 
more profitably by taking advantage of the 
facilities which the Institute can easily pro- 
vide. They could consult the library, attend 
short summer course lectures, or scientific 
discussions arranged by the different depart- 
ments and even carry out some valuabh* 
work which cannot be done in their own 
institutions. 

Yours faithfully, 

Lucknow University, M. R, Nayar. 

Juhj 7, 1949. 
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THE THEORY OF THE CHRISTIANSEN EXPERIMENT 


HEN an isotropic solid, e.g,, glass, is 
powdered and placed inside a flat-sided 
cell which is then fllled with a liquid with 
a refractive index equal to that of the 
powder for some wavelength Xo the spec- 
trum, beautiful chromatic effects are observ- 
ed. This phenomenon is the well-kcown 
Christiansen effect and is made use of for 
making filters. The cell becomes transpa- 
rent for a restricted region of the spectrum 
in the vicinity of Xo, while the rest of the 
incident light appears as a halo surrounding 
the light source. The range of wavelengths 
regularly transmitted by the cell diminishes 
as its thickness is increased and is also in- 
fluenced by other conditions of the experi- 
ment. Although many papers have been 
published both on the experimental and 
theoretical aspects of the Christiansen filter, 
there appears to be no recognition of the fact 
that the behaviour of such a filter should be 
determined by, the principles of wave-optics. 
Sir C. V. Raman has considered the subject 
afresh and has shown that the effects exhi- 
bited by a Christiansen filter can only be 
explained in terms of wave-optics. 

The basic concepts underlying the new 
approach to the problem are the follow- 
ing: — The powder — ^liquid mixture con- 
tained in a Christiansen cell is an optically 
heterogeneous medium, and its functioning 
depends on the fact that while this hetero- 
geneity vanishes for Xo for which the two 
refractive indices (fn of powder and ixo of 
liquid) are identical, it persists for adjoin- 
ing wavelengths and disturbs the regular 
wave propagation in their cases. To find the 
effect of the cell on the passage of the inci- 
dent light beam, the total thickness of the 
cell is conceived as divided up into a suffi- 
ciently large number of individual layers, 


each of which diverts part of the energy of 
the incident wave-train away from its ori- 
ginal path in the form of diffracted waves. 
The wave-train finally emerging from the 
cell is that which had its intensity cut down 
in this manner by the cumulative effect of 
the successive layers through which it has 
passed. The diffracted radiations originat- 
ing at the individual layers and emerging 
from the cell give rise to the halo observed 
in the experiment. 

Approaching the problem from the point 
of view indicated above. Sir C. V. Raman 
has derived the following theoretical for- 
mula for the distribution of intensity’ in the 
spectrum of the transmitted light, the vari- 
ables involved being the wavelength of the 
light X, the average size of the particles of 
the powder A , the thickness of the cell z, 
and the difference in the refractive indices 
of the powder and the liquid for the wave- 
length imder consideration {jui —^ 2 ) 

I = lo h-Tr-(Mi — iio)Z' 

The characters of the halo observed around 
the light source are also discussed in terms 
of the diffraction theory. The Raman theor 5 /' 
explains the facts of observation in a very 
simple manner and gives results in satisfac- 
tory accord with the available experimental 
data. However, the appearance of in the 
above formula has yet to be demonstrated 
by fresh quantitative data. 

R. S. K. 

* Abstract of a paper presented by Sir' 
C.V. Raman at the Scientific Meeting of the 
Indian Academy of Sciences held on the 30th 
June 1949 at the Indian Institute of Science. 
The full paper has appeared in the June 1949 
issue of the Proceedings of the Indian Academy 
of Sciences. 


DR. CHANDRASEKHAR 


^HE Russell Lecture, considered the most 
important astronomical lecture in the 
Americas, was delivered in Ottawa on June 
21st by Dr. S. Chandrasekhar of Yerkes 
Observatory, Wisconsin. The lecture was 
one of the highlights of the 81st meeting 
of the American Astronomical Society, held 


in Ottawa, and invitation' to deliver it is 
regarded as the highest honour this So- 
ciety can bestow. Dr. Chandrasekhar is 
recognised as one of the world’s leading 
authorities on mathematical physics. The 
subject of the lecture was Turbulence — A 
Physical Theory of Astrophysic£^l Intm’est”. 
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CHEMOTHERAPY OF THBERCULOSIS 

C. V, deliwala, k. ganapathx and s, rajagdpm.an 

(Department of Chemotherapy, 1'Io.fJhuic iiisti! ParcL, Bomlxvj) 


Introduction 

t>EFORE the advent of modern chemo- 
^ therapy, attempts have been made to 
cure tuberculosis with drugs without any 
success. The spectacular results obtained 
hy Ehrlich with salvarsan aroused the 
optimism that this method could be extend- 
ed to discover specifics for all infectious 
diseases. Thus, in the attempts to cure 
tuberculosis, innumerable compounds of 
diverse structures and groups, such as those 
derived from gold, silver, copper, mercury, 
cadmium and several other rare elements, 
calcium, arsenic, dyestuffs belonging to 
various groups, chaulmoogric acid and 
other related acid derivatives, etc., have 
been tried with disappointing results. The 
therapeutic effects obtained with even the 
best among them, viz., the compounds of 
gold^ do not stand comparison with those 
of Ehrlich. This lack of success with the 
bacterial infections as contrasted with the 
achievements with the protozoal infections 
such as trypanosomiasis and malaria, 
resulted in a sweeping rationalisation that 
chemotherapy cannot serve as a weapon for 
the conquest of the bacterial diseases. 

However, the recent brilliant era in 
chemotherapy initiated by the discovery of 
prontosil, first dispelled the pessimism by 
providing spectacular cures against a num- 
ber of deadly bacterial infections, the 
results obtained this time even eclipsing 
those of Ehrlich. The further developments 
in the subject from the practical and 
theoretical sides are now a common place. 
Researches on the wake of sulphanilamide 
forked out into two important directions. 
On the one hand, more and more powerful 
drugs were discovered, while on the other, 
the efficacy of these drugs in a large num- 
ber of diseases was assessed. When it was 
recognised that the spectrum of anti- 
bacterial activity of the sulpha drugs was 
actually spreading out instead of the drugs 
remaining highly specific for just one infec- 
tion, it was but natural to think of the 
sulpha drugs as suitable agents for.destroy- 
ing the tubercle bacilli and thus providing 
cures for tuberculosis. 

Sulphanilamide and Derivatives 

Attempts at the synthesis and trial of 
derivatives of sulphanilamide as possible 

3 


cuiH'S for iuberc’uh)sis wore sl.arted by 
1938.- Rich and Eollis’* rt^porlod that 
sulphanil amide, adniiuistered in quantities 
almost bordering on the toxic dose, was 
able to arrt'st the progress of tuberculosis 
induced in guinea pigs if tlio Ireatment was 
started simultantM)u.sly with tht‘ inft^ction. 
Buttle and Parish* found that sulphanilamide 
appeared to product* some d(‘gree of inhibi- 
tion of an infection in guint*a pigs with a 
human strain of tul.>er(‘le bacillus : but the 
drug had lillle eiTt'ct on Iht* course of in- 
fection in guiiu*u pigs and none in rabbits 
when a bovine strain was used. Sulphailiia- 
zole was foun i by Ballon, (Uieiaion and 
Simon*’ to (»xert bacteriostatic action on 
virultnit human strains of tuberch* bacilii 
on solid media and to arrest Ihtmlcwelop- 
memt of experimetiial tuberculosis in guinea 
pigs. Kollowing tlusse reports, a number of 
invi\st.igators have tri(‘d many cUndvatives 
in c'xpmdmental tubcuadosis but the results 
art^ inconclusive ; some’* have reported 
favoural)lc* elttuff if tin* drugs were admin- 
istered in high doses, whilt* otlnu's? could 
not confirm this. Zuck(n\ Ihnner and Hey- 
man*^ tried suli)hanilarnid<^ (dinically on 13 
pati(‘nt.s givingthc drug l)y tin* in( ravt*nou.s 
drip rtxeihocl maintainiag a blood concentra- 
tion of 17 to 32 ing. pcM’ cent, for 3 days at 
a time* with no signilicant results. So fur, 
no sulpha drug has (‘stabli.sh«Hl ilstdf to bt^ 
of any valm* in the managetnenl of tuber- 
culosis. 

LuH)pjinmc DnuivATrvKS ok 
SuLcnANn.AMmES 

^ A numl)er of fatty and other acid deriva- 
tive's of sulpha drugs have* Ixam synthesised 
and tried on the basis of tfn*' heuristic 
hypothesis thal the resistance of tin* tuber- 
cle bacilli to clu*mieals is possibly due to 
its protective fatty and waxy eipsuU* and 
so any chemical with an inheianU activity 
against the tubei-cle bacilli has a gooil 
chatK’e in practice of killing the bacilli only 
if it could destroy or penelraie through tin 
waxy capsule. This iu-tion on the wax) 
capsule is believed to be conferred oh i 
compound possessing the fatty acid residue 
by virtue of its physical or quasiphysf 
cal properties.’’ Thus, Bergman, et aV 
prepared lipophilic naphthalene derivative; 
by condensing 4-benzeneazo-l -naphthyl 
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amine and l-benzeneazo-2-naphthylamine 
respectively, with long chain acyl chlo- 
rides ; in preliminary trials, some of them 
were definitely, though slightly, effective in 
experimental tuberculosis in guinea pigs 
and in experimental leprosy in Syrian 
hamsters. Bergman and Haskelberg^^ ex- 
tended this work and have prepared a 
series of N^-acyl derivatives of sulphanila- 
mide which have not been tested in 
experimental infectionis. Crossley, et al.^^ 
prepared a series of acyl derivatives of 
sulphanilamide ; of these, N^-dodecanoyl- 
sulphanilamide was reported to be very 
effective in experimental tuberculosis in 
guinea pigs.’^ This claini has, however, 
not been confirmed by a number of other 
workers.^^ Rajagopalan^^ has synthesised 
a series of N^-acyl and : N^-diacyl deri- 
vatives of a number of sulphanilamides of 
established value in other bacterial infec- 
tions. Wagner- Jauregg^^ prepared N^- 
chaulmoogrylsulphanilamide and has re- 
ported this compound to have no curative 
■ action either in leprosy in rats or tuber- 
culosis in guinea pigs. The isomeric N^- 
chaulmoogrylsulphanilamide is reported 
to be equal to sulphanilamide in efficacy in 
experimental streptococcal infections.^’ 
Arnold^® has synthesised many 2-sulphanil- 
amidothiadiazoles with higher alkyl sub- 
stituents in position 5 of the thiadiazoie 
ring ; these compounds are easily lipoid 
soluble but so far none appears to have 
been tried in tuberculosis or leprosy clini- 
cally. 

SULPHONE Derivatives 
In the history of the chemotherapy of 
tuberculosis, it is only in 1940, that com- 
pounds (derivatives of 4-aminophenylsul- 
phone) were found which were able to 
arrest definitely experimental tuberculosis in 
guinea pigs. Rist, Bloch and Hamon^^ found 
4 : 4'-diaminodiphenylsulphone to be far 
more effective than sulphanilamide against 
avian tubercle bacijli infections in rabbits. 
In a detailed study with this compound in 
experimental tuberculosis in guinea pigs 
lasting 8 months, . Feldman, Hinshaw and 
Moses^° found that 71% of the untreated 
controls died of tuberculosis, while only 
29% of the treated animals died, part of 
even this mortality being due to the toxic 
effects of the drug administered. The high 
degree of toxicity of this compound made 
its clinical use as such undesirable. How- 
ever, it was found that the protecting of 
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the amino group was a good method of 
masking the acute toxicity of the parent 
compound, at the same time making availa- 
ble a steady supply of the parent compound 
in vivo by hydrolysis. Of the many possible 
derivatives tried, three (promin, diasone and 
a phosphorylated compound) were found to 
be less toxic and of these the first two have 
been extensively tried in tuberculosis. 

Promin (sodium 4 : 4'-diaminodiphenyl- 
sulphone-N : N '-didextrose sulphonate), 
though found to be far inferior to 4 : 4'- 
diaminodiphenylsulphone in its bacteriosta- 
tic action in vitro^^ for reasons explained 
above, has been found by Feldman, et al.^^ 
to modify the- course of infection and 
favour healing of tuberculosis in guinea 
pigs (c/. also Steekon, et Promin has 

been tried clinically in pulmonary tuber- 
culosis but it did not produce as good 
results as in the animal experiments. Dia- 
sone (sodium 4: 4'-diaminodiphenylsulphone 
bisformaldehyde sulphoxylate) was found 
by Callowman^^ to be the most effective of 
the compounds tried in experimental tuber- 
culosis in guinea pigs and also less toxic 
than the other sulphones. Feldman et 
have confirmed these findings and produced 
more convincing evidence of the therapeu- 
tic value of diasone in experimental tuber- 
culosis. As a result of this, a great deal 
was expected of diasone in the clinics. The 
controlled clinical trials with this drug 
have shown that this drug has not lived 
upto the expectations. 

At this time, the heterocyclic , derivative, 
promizole (4: 2'-diaminophenyl-5'-thiazolyl- 
sulphone) was introduced as superior to 
diasone. Feldman, et found this drug 
to be well tolerated and got very good 
results in experimental tuberculosis in 
guinea pigs. This drug was also tried by 
Feldman clinically. It is doqbtful if it has 
been found to be better than the other 
sulphones. Just now, the interest in the 
sulphones was diverted to other channels. 

Youmahs and Doub^® have tested the 
action of fifty-nine sulphone derivatives 
in vitro against virulent H 3/7 Rv strain of 
M. tuberculosis. These compounds com- 
prise derivatives of 4-aminodiphenylsul- 
phone and 4-aminophenylsulphone with a 
substituted heterocyclic ring. Only a few 
compounds came out showing activity 
comparable to 4 : 4'-diaminQdiphenylsul- 
phone. To check whether the in vitro 
method of testing is reliable as a short- 
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cut screening method to sieve out inactive 
compounds, Youmans, Feldman and Doub^"^ 
have compared the effects of 33 compounds 
for activity in vivo and in vitro, the former 
tests being carried out in guinea pigs. The 
results have shown a fairly good correlation 
between the two methods so that we can 
take the in vitro tests as reliable for screen- 
ing large number of compounds to have a 
qualitative idea of their activities. 

Though the sulphones gave for the first 
time striking results in experimental tuber- 
culosis in guinea pigs, the results obtained 
in the clinics are frankly disappointing. 
No significant advance was made in the 
practical side, though a fillip has been 
given to pursue the studies further. 

Streptomycin and the Antibiotics 

When the enthusiasm for the sulphones 
was dying down as a result of the clinical 
trials, streptomycin entered the scene with 
a great deal of. partiality in its favour 
because of the spectacular performance of 
the other -antibiotic, penicillin. Strepto- 
mycin gave such impressive results in 
experimental tuberculosis in guinea pigs^^ 
that it was bailed to be the long sought for 
specific for the conquest of tuberculosis. A 
number of reports on the action of strepto- 
mycin have been published, the most 
authoritative one being that of the Medical 
Research Council. While no . doubt 
streptomycin is probably the first drug to 
show very definite curative effect in tuber- 
culosis, its use is limited. It has been 
found to be of value in acute and exudative 
cases of tuberculosis wherein the cavity has 
not developed, while it is of doubtful value 
in older cases. More extensive trials under 
controlled conditions will enable us to 
understand the merits and limitations of 
streptomycin therapy. 

The puzzling feature about streptomycin, 
which greatly restricts its use, is the fact that 
M. tuberculosis exist (or develop ?) which 
are not only resistant to streptomycin but 
also requiring streptomycin.^^ Those cases 
harbouring the organisms sensitive to 
strepto.mycin give good results by treatment 
for about two months. Where the resistant 
organisms predominate as a result of killing 
of the sensitive ones, the treatment with 
streptomycin only worsens the case. Since 
the percentage of the organisms resistant 
to or requiring streptomycin is- only a 
small fraction, by combining streptomycin 
with another drug which can tackle the 
resistant and the ‘‘ requiring ” organisms, 


we can hope to obtain very encouraging 
results. The value of streptomycin in tuber- 
culosis can be appreciated only against the 
background of the previous consistently 
disappointing results obtained, in which 
state of hopelessness even the gold com- 
pounds were taken to be cures. 

The example of streptomycin has led to 
the search for other antibiotics. So faT 
none has entered the stage of clinical 
trials. 

Para- Aminosalict L ie Acid 

When the mind is being ' prepared to 
accept as a dogma that the antibiotics are 
more likely to provide cures (and also give 
clues to synthetical investigations by sug- 
gesting possible structures), there is a 
swing back to the syntheticals by the dis- 
covery of the striking activity of such a 
simple compound as para-aminpsalicylic 
acid. This compound was ' discovered by 
Lehman^i as a result of testing 60 com- 
pounds in vitro as a possible antagonist of 
salicylic acid which stimulates the respira- 
tion of the tubercle bacilli. The original 
claims of Lehman have been confirmed^^ 
and this drug is being tried clinically* 
The past experience with clinical trials 
with compounds in tuberculosis urges a 
great deal of caution in giving out any 
pronouncement at this stage. But it is 
definite that the discovery of the therapeu- 
tic effect of this compound gives a very 
good lead to search systematically for 
possible cures even among compounds of 
simple structures. 

Fallacies about the Results in Animal 
Experiments 

A critical review of the literature of the 
chemotherapy of tuberculosis and particu- 
larly those published during the last ten 
years shows that the enthusiasm created by 
the animal experiments being damped by 
the actual clinical trials is a regular 
feature. There are many important* rea- 
sons for this. In the first place, as far as 
the laboratory experiments are concerned, 
we did not have standardised techniques of 
animal experiments worked out yielding 
consistent results that could easily, without 
fallacy, be extrapolated to the human level. 
Secondly, the significance of the animal 
experiment's as the index of their value in 
human tuberculosis in the various stages of 
the disease, was not fully appreciated and 
there was a hasty rush to report apparently 
favourable results. Lastly, the testing of 
the drugs clinically in such a chronic in- 
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faction —which presents diverse pathologi- 
cal pictures and the results being influenced 
by.; a-r number of factors ranging from 
psychological to nutritional is so time-con- 
sUming and tedious that it is difficult to 
realise and rectify the mistakes at an early 
date. This slows down the tempo of 
research also. Since it takes a long time to 
accumulate enough clinical data of signifi- 
cance to prove or disprove a claim, there is 
ample chance for any prejudice or favourite 
opinion to gain a strong foothold and mis- 
guide both the scientific workers and others. 
The case of the gold compounds is a good 
example for this. 

In recent years, the methods of experi- 
mentation have improved. We are now 
convinced that a drug acts mainly on the 
parasite and it is axiomatic that the drug 
should' act on the parasite in vitro if it is to- 
be of value as a chemotherapeutic agent. 
Because of the slow rate of growth of the 
tubercle bacilli and that too in clumps^ even 
the in vitro methods of testing of the acti- 
vity of a compound as conducted previously 
did not yield reproducible results. The 
pew methods now developed in which a 
new medium and the human strain can be 
used, have vastly improved the position 
and is capable of yielding reproducible 
results in much shorter time. Thus, the 
initial screening method has speeded up the 
progress. 

The animal experimentation technique 
using guinea pigs and the human strains of 
tubercle bacilli, is now well standardised. 
The method worked out by Dubos using 
white mice should indeed be a boon, if it is 
found to give reliable results. The results 
obtained with the sulphones in experimental 
tuberculosis is indeed suggestive of definite 
therapeutic action. But even in these 
cases, the results obtained correspondingly 
in the clinics are frankly disappointing. 
According to the principle of chemothearpy, 
the ideal conduct of the animal experiments 
should be such that animal infection should 
simulate the course of the disease in human 
beings as close as possible so that the 
results obtained in the former could be 
taken as an indication of what we can 
anticipate in the clinics. In many cases, 
particularly in the very acute infections 
such as those due to streptococci, pneu- 
mococci, meningococci, etc,, the course of 
the infection in the infected animals (mice) 
and the human beings are not at all similar. 
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Still, the results of the animal experiments 
and those obtained clinically remarkably 
correspond in these cases ; what appears to 
be of significance in deciding the clinical 
result is the fate of the parasite in its 
encounter with the drug in the system (of 
the animal or human beings). If a differ- 
ence exists in the pathological picture of 
the experimental animal and the diseased 
human beings, or the drug undergoes, 
different coursed or degrees of absorption 
or metabolisation in the two, then we should- 
expect concrete difference between the 
animal experiments and the clinical results. 
In the case of tuberculosis in the guinea 
pigs, wherein the course of the disease is 
not as chronic and the pathological picture 
also not as complicated as that of the 
human being, the drug, if it possesses an 
inherent action on the tubercle bacilli, will 
have a good chance to encounter the bacilli 
and destroy them. Thus the drugs that 
show protective action in the experimental 
tuberculosis in guinea pigs no doubt indi- 
cate an inherent good action of the drug 
and satisfied an important requi;;em'ent. 
The failure in the case of* human tuber- 
culosis, particularly in advanced cases, 
is probably because the drug has not heen 
given a chance to encounter the bacilli ; the 
devascuiarised character of the tubercular 
foci with the caseous area constituting the 
barrier zone between the circulating blood 
and the tubercle bacilli is responsible for 
this. So a drug to be usef ul . clinically 
should also possess the property to approach 
and penetrate through the tubercle. Or 
else, the inherent tuberculostatic or tuber- 
culocidal properties of the drug, however 
powerful it may be, will be of no use in 
actual practice. Such compounds can be 
used only in those cases wherein it could 
easily and directly be brought into contact 
with the bacilli, in such cases as tubercular 
meningitis, empyema, etc. 

The pathological features of tuberculosis 
in human beings has thus presented 
chemotherapy with a very difficult problem. 
Since chemotherapy is concerned with the 
direct attack on the parasite, the only way 
it can solve the^ problem is by providing a 
drug which could eliminate completely 
from the system all the tubercle bacilli, 
whether free; in the tissues or fortified 
within the devascuiarised foci, allowing the 
damaged areas freed from the parasite to 
recover with the. aid of the body defence 
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forces. These conditions referring to the 
conduct of the drug in the system, extend 
the number of specifiations of a good drug 
in addition to the inherent action on the 
bacteria. Since the drugs in the case of 
tuberculosis have to be administered over 
an extended period of time, the question of 
chronic toxicity is also of vital concern. 

Only when all the above have been taken 
into consideration, one can appreciate why 
the advance in the case of tuberculosis is 
not as rapid as in the other acute diseases. 
The results so far obtained have given us 
definite leads enabling a rational attack of 
the problem. While we cannot possibly 
eliminate the sanatorium or the surgical 
treatments, we can hope to effectively 
supplement these established methods. 
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1851 EXHIBITION 

'^HE Royal Commissioners for the Exhibi- 
tion of 1851 (London) have appointed 
Mr. K. G...Ramanathan to the Science Re- 
search Scholarship offered to India this 
year. Mr. Ramanathan is at present Lectu- 
rer in the Physics Department of the Indian 
Institute of Science, Bangalore. Of the 10 
Scholarships so far awarded to India by the 


SCHOLARSHIP 

Royal Commission, four have been secured 
by students of Sir C. V. Raman working in 
the Physics Department of the Indian Insti- 
tute of Science. They are Prof. N. S. Na- 
gendranath (1937), Prof. R. S. Krishnan 
(1938), Dr. G. N. Ramachandran (1946), 
and Mr. K. G. Ramanathan (1949). 
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AN APPARATUS FOR THE CORONARY PERFUSION 
OF THE MAMMALIAN HEART 
K. N. GOVINDAN NAYAR 


(Department of Physiology, 

'T^HE heart removed from the body and 
kept working is a fundamental experi- 
mental preparation used in the study of 
the role of various factors in the activity of 
the organ. The technique of doing this 
with the mammalian heart is not simple. 
The myocardium of the working heart must 
be well supplied with nutrient perfusing 
fluid, which should be well oxygenated and 
this should be made to circulate through 
the coronary vessels by maintaining suffi- 
cient hydrostatic pressure inside the aorta. 
The perfusate must also be at about the 
body temperature of the mammal. 

To satisfy the above conditions as re- 
gards the oxygen supply, the temperature 
and the hydrostatic pressure, many forms 
of apparatus have been designed. The one 
designed by Gunn^ is generally used. 
Harris^ describes a simpler apparatus 
which can be constructed in the Laboratory. 
A very satisfactory one is the Vareed-Pillai 
apparatus. Messrs. Palmer & Co., Ltd., 
list in their catalogue another type of 
assembly .2 



Basically the principles involved are 
simple, but in actual working the simpler 
types present many difficulties. Satis- 
factory assemblies using complicated 
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components on the other hand are not 
easily available and are costly. 

Described below is a comparatively 
simple form of assembly designed and 
built in this Department out of components 
usually available in a Physiological Labora- 
tory. It can be built by anyone who is 
a bit handy with the ordinary laboratory 
tools. In working it has been found to be 
very -satisfactory. 



Explanation of Fig. 1 

C., Condenser ; G- T., glass tube 40" ; 

O.T., Oxygen tube; S., stand with th 2 screw 
lift ; SX. screw lift ; W.Bi, wood an boar<d 
carrying the condenser ; W.Bi, wooden board, 
holding long glass tube. 

The apparatus is assembled on a heavy 
stand with a screw lift, but can also be 
mounted on an ordinary * stand screwed 
down to the table. The special screw stand 
however is very convenient in raising and- 
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lowering the apparatus to take the tracing 
in any place on the smoked paper on the 
Kymograph. A wooden board ir'x3J"is 
attached to the upright by two screws fixed 
to its back and clamped into two cross- 
blocks on the stand. On the board is fixed 
a good double surface condenser, 8" x 2" by 
a clamp and support. The outlet tube of 
the condenser is cut short and by its side 
is fixed a glass T-tube as shown, one of its 
limbs carrying a thermometer, another 
connected to the aortic canula and the 
third to the outlet of the condenser by a 
rubber tube carrying a pinchcock. The 
inlet of the condenser i;s connected to a long 
glass tubs 40" long and internal diame- 
ter, by a one-holed rubber cork. This glass 
tube is held in position by being passed 
through a hole in a wooden board fixed to 
the wall at the proper height. The tube 
fits loosely into this hole. 

The nutrient fluid is kept at a constant 
•' level in this tube by a simple* arrangement 
the details of which’ are clearly shown in 
Fig. 2. 



Explanation of Fig. 2 
A.T. Air tube to reservoir ; F.T. Fluid tube 
from reservoir ; G.T., glass tube 40" x 
O.T., oxygen tube ; R. Reservoir (inverted 2 
L. flask) ; wooden board. 


A long thin tube ending in a fine curved 
nozzle reaches to the bottom of the column 
in the upright tube. A steady stream of 
small bubbles of oxygen is maintained and 
this ensures efficient oxygenation of the 
perfusate. 

The temperature of the perfusate is con- 
trolled by circulating warm water through 
the jacket of the condenser. Cold water 
from the tap is warmed by passing through 
a copper jacket enclosing a 1000 W. 
immersion heater. The temperature can 
be easily controlled by adjusting the flow 
of water. 

The heart after being attached to the 
canula is enclosed in a cover with a hole 
at its side, made from a bottle by remov- 
ing its bottom. The arrangement of the 
lever, etc., follow the usual lines and the 
details are shown in Fig. 3. 



Explanation of Fig. 3 
A.C, Aortic canula ; A,S. Annular space of 
the condenser ; C. condenser ; Ci. cover for 
the heart ; H. The heart ; L. Lever ; O. 
Opening of the inlet of the condenser into the 
annular space ; P. Pulley (r^vulcnite) ; P.C. 
Pinch-cock ; T, Thermometer ; W.B 2 ., Wooden 
board, 
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Mention may by made of the following 
features of this assembly. 

1. Hydrostatic pressure in the aorta is 
kept constant irrespective of the level of 
the nutrient fluid in the reservoir. 

2. The temperature remains steady and 
can be easily controlled. 

3. The effects of various drugs, etc., on 
the heart can be studied by injecting them 
into the rubber tube connecting the outlet 
of the condenser to the T-tube through a 
thin hypodermic needle without disturbing 
the heart and introducing any irregularity 
in the tracing. For continuous perfusion 
with any solution other than the one in the 


HONEY 

S warms of bees pass overhead on any 
warm day in the Spring like a rapidlj^- 
moving smoke cloud that soon disappears 
into the distant forest. Swarms also form 
dense clusters two or three feet long on the 
branches of trees. Where they come from 
and where they go form a fascinating study. 

Bees establish themselves in hollows of 
tree trunks and branches and continue to 
nest there for years. Each year when the 
nest or the hollow becomes too crowded and 
when there is not enough space for the bees 
to store ,a sufficient amount of honey to sus- 
tain the colony through the winter months, 
the bees provide a new queen for themselves 
by constructing large, more or less cylindri- 
cal, “royal cells”. The grub that develops 
from the egg laid in such a cell is provided 
with “royal gelly”, a special food secreted 
by the worker bees and fed to the bee that 
is to develop into a queen. When this new 
queen emerges, the old queen and part of 
the swarm leave their nest to seek a new 
home in the cavity of another tree, leaving 
the old home to the new queen and the 
brood she will produce. 

Wild bee hunting has been a popular 
autumn sport in some parts of U.S.A. and 
gives the hunters the same thrill that fisher- 
men derive. Several methods are used in 
locating the forest homes of wild bees but 
probably the most popular is the use of the 
bee-box. This is simply a wooden box ap- 
proximately the size of a cigar box fitted 
with a glass top that slides in grooves. A 
hole about one inch in diameter is- made in 
one end through which the bees can enter 
and leave. A slide is fashioned so that the 
hole may be closed if the hunter wishes to 
imprison the bees for a short time. An old 
piece of honeycomb about 4x6 inches com- 
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reservoir, the reservoir can be quickly 
replaced by another containing the solution. 

An assembly similar to the one described 
here has been in use in this Department 
for three years now and has been found to 
be convenient. This description is published 
at the instance of the Principal, Sri. S. V. 
Mudaliar, G.M.V.C., to whom the author 
is indebted for every encouragement. 

1 “ Experimental Physiology ” D. T. Harris* 
2. Catalogue of Messrs. Palmers Co. Ltd., Lon- 
don. 

A^oU . — The cost of printing this article has been 
defrayed by a generous grant from the National Institute 
of Sciences, India,— Ay. 
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pletes the outfit. The bait to attract the bees 
is honey or sugar syrup, which is poured into 
the cells of the comb. On a warm autumn 
day when the frosts have stopped the honey 
flow, and the bees can easily be attracted to 
the bait, the box is set up on a stump or 
stand in a field near the woods. Now a 
piece of comb is burned or a few drops of oil 
of anise are poured on the stump to attract 
the bees. A few bees appear in a few minutes 
and take a drink from the comb, and fly 
back to their home in a “bee line”. Next, 
the box is moved 200 or 300 yards to one 
side and another “bee-line” is obtained. 
The tree which is their hofiie is located 
where the two lines cross. The home may 
be a tree, or a farmer’s hive. Wild bees 
make their homes in the most unexpected 
places. A chimney or pipe of a gas -well 
derrick, the samson post of an oil well or 
an abandoned box-trap once used to catch 
rabbits, will house the bee nest. 

Bee-himters tap from 40-100 pounds of 
honey from the nests. The quality and type 
of wild honey vary considerably according 
to location, climate and the number of years 
the bees have occupied a tree cavity. The 
honey is usually strained from the combs, 
by placing them in a muslin bag and hang- 
ing it above the kitchen stove. The heat 
.melts the wax capping of the cells and the 
honey drips through the bags. The bees 
wax is also preserved. 

The cutting of bee-trees should be dis- 
couraged since bees are so essential to the 
fertilisation of our agricultural and forest, 
fruit and vegetable crops. 

V 1* Abstract of an article on““ To Find Wild 
Honey byl Arthur Parsons. Grateful 
acknowledgements to Natural History, 1949 » 
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values of n up to 1000. I now find that the 
conjecture holds for values of n up to 20000 
at least. 

2. A Conjecture of Chowla. 

If p be a prime of the form Aq 1, then the 
sum of the quadratic residues of p which are 
less than p/2 is less than the sum of the 
non-residues less than p/2. 

I have verified Chowla’s conjecture for 
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primes up to 200 and also for the primes 1009 
and 1997. 

Further, if p be a prime of the form 4q — 1 
then I find that the sum of the quadratic re- 
sidues of p which are less than p is less than 
the sum of the quadratic non-residues less 
than p, p < 200. 

In fact, if S (p) denote the sum of the 
quadratic residues specified above, then 

S(p) < (p-"l)V4> 

according as p is of the form 4q-|-^ 

Govt. College, 

Hoshiarpur, Hansraj Gupta. 

May 18, 1949. 


RELATIVE EFFECTS OF CARBON ^ 
DIOXIDE, TEMPERATURE AND 
TvrnrTTKrQTTV TTPOTJ PHOTOSYNTHESIS 


Researches in photosynthesis have shown 
that rate of carbon dioxide absorbed by 
leaves is related to concentration of this 
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gas in the atmosphere, temperature, and 
light intensity prevailing at the time of 
the experiment. To what extent these 
external conditions are related to photo- 
synthesis is elucidated in this note. 

Sugarcane leaves were gathered during 
the adolescent stage of the life-cycle. Their 
rate of photosynthesis was determined 
under wide ranges of external conditions 
by the continuous current method using 
baryta as an absorbent. 

In a multi- factorial physiological process 
like this, the rate of photosynthesis (p) is 
dependent upon carbon dioxide concen- 
tration (c), light intensity (1) and tempe- 
rature (t). The correlation coefficient (r) 
between (p) and one of these factors, e.g, 
(c) represents the relation between these 
variables. This is evaluated from the 
equation*: 

__ 27 dp.dc 
a/ 1 — 

andS.E. r= 

y 71 — 2 

where r = correlation coefficient ; 

27 dp.dc is the sum of products of deviation 
of p and c from respective rneans; 
dp2 and dc2=S.S. variance due to p and c; 
n=number of samples; 
and S.E.=Standard error. 

Calculated in this way, the correlation 
coefficients between carbon dioxide, light 
and temperature, and photosynthesis are:- 

r -= 0-503 ± 0*18 

r =0-048 ±-0-21 
r^^^'=0-53 ±0*18 

Photosynthesis thus appears to be signi- 
ficantly correlated with both light and 
carbon dioxide, an increase in the latter 
two invariably raising the former. Tempe- 
rature under the conditions of the experi- 
ment shows no significant relation at all. 

Since the effect of one factor on photo- 
synthesis *is so interlinked with that of 
another, the correlation coefficients thus 
obtained may be partially or wholly affect- 
ed by the simultaneous influence of other 
variables, the effect of which was not under 
experimentation. To eliminate this, net 
or partial correlation coefficients between 
each of the conditioning variables and 
assimilation rate of leaves are calculated 
as follows : 




^ / fi-'T tt. r cP 

./) (l-r ./) 




^ cp—'^ IP. r tp 
V (l-'T//) (1-r ;/) 


r,., - IP- ^ cP 

Substituting the respective values of r Ip, 
r tp, and r cp in the above equations the 
net correlation coefficients are found to vary 
as follows : 


ip.tc = + 0 • 67 (High positive correlation) 

^ cp.u—~^ 0* 59 (High positive correlation) 
tpJc = — 0 • 40 (poor negative correlation) 
Assuming that the relation between each of 
the factors and photosynthesis is linear at 
least under limiting concentrations of car- 
bon dioxide as is usually found in the 
atmosphere, the next step lay in deter- 
mining the straightline of best fit to repre- 
sent the relation between the respective 
intensities of the factors and assimilation 
rate of leaves. This was felt all the more 
necessary in order to predict the rate of 
photosynthesis under varied condition's of 
external factors. Line of best fit is drawn 
by determining the constants a and b, and 
tracing the relation between p and c in the 
equ ation : 

p = a + be. 

The values of the constants a and b are 
determined after the procedure laid down 
elsewhere. t These being known, the rela- 
tionship between the three factors and 
photosynthesis is mathematically expressed 
by the equations : 

p z= 5-36 +(-0*079 X t) 
p = 2*84 + ( 1*15 X c) 
p =: 1.26 + ( 0*0015 X 1) 




0-05 0-10 O-IS 0'20 0-25 400 SOO 1200 1600 2000 20 25 30 35 40 

Co^ Concenlrolion lUuminabion in C.P. Temp. *C 


Fig. 1. Straight lines of best fit showing the relation 
between temperature, liglit . intensity and CO 2 concentra- 
tion and photosynthetic rate of sugarcane leaves 
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These equations may be referred to predict 
the expected intensity of photosynthesis 
under any specific concentration of the 
above three factors. The lowest value 
recorded would indicate this expected rate 
likely to be obtained under these conditions. 

Another method is to draw out the line 
of best fit as shown in Fig. 1. The respec- 
tive values of assimilation against the cor- 
responding intensities of the three factors 
is read out ; minimum rate of photo- 
synthesis so obtained is taken to be the 

Table I 

Rate of photosynthesis of mature leaves of 
sugarcane per 100 sq. cm. per hour in mgm, 
of carbon dioxide under varied intensities 


of lights temperature and carbon dioxide 


„ . Photo- 

synthesis 

COi% 

Light C.P. Temp. °C. 

1 

0-403 

0-020 

90 

30-10 

2 

1-050 

0-051 

90 

30-10 

3 

1-150 

0-080 

90 

30-10 

4 

1-005 

0-128 

90 

30-10 

5 

0-960 

0-374 

90 

80-10 

6 

0-680 

O-Oll 

375 

30-10 

7 

2-391 

0-121 

375 

30-10 

8 

2-510 

0-407 

375 

30-10 

9 

1-904 

0-036 

1500 

30-10 

10 

‘1-480 

0-011 

1500 

30-10 

11 

6-100 

0-124 

1500 

30-05 

12 

6-38 

0-403 

1500 

30-10 

13 

3-303 

0-047 

1875 

30-10 

14 

6-290 

0-124 

1875 

30-10 

15 

7-770 

0-172 

1875 

30-10 

16 

7-920 

0-358 

1875 

30-10 

17 

1-620 

0-052 

375 

30-00 

18 

2-100 

0-052 

1500 

30-00 

19 

2-230 

0-051 

• 1875 

30-00 

20 

2-300 

0-052 

1875 

2,3-00 

21 

2-82 

0-062 

1875 

30-00 

22 

3-200 

0-052 

1875 

34-00 

23 

3-050 

0-052 

1875 

39-00 



Table II 



Observed 

and calculated rates of 

assimilation 

of sugarcane leaves under 

limiting and non- 

limiting concentrations of carbon dioxide 



in air 



Experiment No. 

Olserved rate Cei 

Iculated rate 


r 3 

M5 


1-39 


1 17 

1-52 


1-82 

Limiting 

! 18 

2-10 


2-99 

CO 2 

1 19 

2-23 


- 2.99 


1 20 

2-30 


2-99 


121 

2-82 


2-99 


n9. 

6-38 


2-98 

Non-hmiting ) 

7.77 


2-98 

CU 2 

(.16 

7-92 


2-98 


nearest approximation to the values that 
are likely to be; obtained under actual 
exp erimentation . 

From a close scrutiny of the calculated 
and observed values (Table II) it is obvious 
that the two approximate very closely 
under limiting concentrations of carbon 
dioxide whereas under higher percentages, 
differences are sufficiently high. For pre- 
d icting the assimilation rate under atmo- 
spheric conditions of carbon dioxide, there- 
fore, lines of best fit of the type drawn out 
in Fig. 1 are sufficiently helpful and may 
well be utilised for field investigations on 
photosynthesis. 

Plant Physiol. Laboratory, K. N. Lal. 
College of Agriculture, 

Benares Hindu University, 

Banaras, 

February 23, 1949. 


* Paterson, Statistical Technique in Agri- 
cultural Research, McGraw Hill, 1939. Pp. 106. 

t Smith, Agricultural Meteorology, Mac- 
millan, 1920. 


ON THE POWER FUNCTION OF THE 
TEST FOR THE COMPATIBILITY OF 
AN ASSIGNED DISCRIMINANT 
FUNCTION 

Uses of Ho tellings T--test may be classi- 
fied into two broad categories, one, which 
is more familiar, represented by the test 
of significance of a fitted discriminant 
function, and the other by the test of 
compatibility of an assigned discriminant 
function. A more general problem, illustrat- 
ed by Rao (1948), which may be grouped 
under the second category, is to test 
whether p assigned linear functions may 
.reasonably be supposed to explain the 
differences between two p + q variate 
samples. This classification is particularly 
relevant because, as the present author has 
shown, the power functions of the tests in 
the two cases differ. In other words the 
test criteria while following similar distri- 
butions under the null -hypothesis will have 
different non-null distributions. Following 
Rao’s notation the test criterion for the 
class of problems under the latter category 
may be called the U-statistic, T- being 
reserved for the former category. The 
non-null T^ distribution is already known 
(Hsu, 1938; Bose & Roy, 1938). The non- 
null U-distribution has been obtained by 
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the author as 




e ■ U 2 (1+U) 2 


oo oo 

X £ U 
m—0 1 = 0 


r(i=|±l+„) r(i±i+i) 


(^)«+I (32y (^2_g2yn / _U_Y 

t (f ^ (1^0 ^ ^ 

fA^—S^ V— p— l+2m p— 2+21) 

I 2 ’ 2 ’ 2 ) 


dU 


X I 


where I (Jc, a, b) = y e“ '^®x" (1— x)*’ dx 
0 

In the above distribution and are 
population parameters, the hypothesis 
under test being S‘^— A^ = 0, and is the 
digress of freedom of the sample estimates 
of the population dispersion matrix. 

Details are being published in the Journal 
of the Ind, Soc. of 'Agr. Stat, 

R. D. Narain. 

Indian Council of Agric. Research, 

New Delhi, 

March 15, 1949. 


1. Hsu, P.L., “Notes on Hotelling's general- 
ised T/' Ann. Math. Stat., 1938, 9, 231. 2. Bose, 
R. C., and Roy, S. N., “Distribution of the 
studentised D--statistic/' Sanlchya, 1938, 4, 19. 
3. Rao, C. R., “Tests of significance in 
Multivariate analysis," Biometri'ka, 1948, 35, 
58. 


NATURAL GAS AT JAWALAMUKHI 
MANDIR 

Tee history of the Baku oil-fields^ in the 
Caucasus mountains is associated with the 
fire worshippers, who went there to visit 
the petroleum flames burning natural gas 
emitted from the earth. To them it must’ 
have appeared a very wonderful and awe- 
inspiring sight to see afire’ fed with in- 
visible fuel and burning from time im- 
memorial. 

Inside the famous temple, Jawalamukhi 
Mandir, in Kangra District, East Punjab, 
India, gas is constantly coming out of the 
soil and is being burnt. Through the year 
round people from distant places flock to 
this -temple as a place of worship. As the 
■gafe does not appear to have been analysed 
'so far, we considered an analysis de'sirable. 
Though the gas from inside the temple 
could not be collected, yet a sample of 


this gas was procured from Tihi Gorakh- 
nath, distant a few feet from the temple. 
Gas was collected in an air-tight glass 
aspirator over gas-saturated ditch water. 
It was analysed in these laboratories using 
a modified Orsat’s gas analysis apparatus. 
Its flame is very poor in luminosity. It 
showed practically no absorption over 
fuming sulphuric acid, bromine water and 
ammoniacal cuprous chloride solutions. The 
olefines, acetylenes and carbon monoxide, 
if present in the gas, may be present only 
in very small quantities. On exploding the 
residual gas with oxygen, the results of 
four different experiments showed it to 
contain a large amount of aliphatic hydro- 
carbons estimated as methane and a small 
portion of hydrogen. The composition of 
the gas corresponds almost to the natural 
gas coming out of the oil wells. 

It is now well known that the Attock 
Oil Company^ has been producing crude oil 
by drilling at Khaur, 45 miles south-west 
of Rawalpindi since 1914. Unsuccessful 
test- wells have been drilled in the Marwat 
Range, Trans-Indus, on the Sukkur dome, 
south of Rohri, in Sind and on the Mekran 
coast near Chandragup. It is most prob- 
able that oil occurs in the vicinity of 
Jawalamukhi Mandir either as a separate 
oil-field extending from J ammu to the 
Simla Hills or as an extension of the 
Indus oil belt. 

India is very poor in her internal sources 
of petrol. Before the partition of the 
country, crude oil obtained from the oil- 
fields in Assam and the Punjab was utilized 
for the production of petrol. With the 
partition of the country by the creation of 
Pakistan, the Punjab oil-fields have passed 
on to the sister dominion and the Indian 
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xion is left only with the solitary source 
^ssam, which can meet nearly 10 per 
vxt,. of the country’s petrol demand. For 
s rest of her consumption, India to-day 
.s to import the supplies mainly from the 
i^b-bouring countries, namely Burma, 
^rx, Iraq, Bahrein Islands, etc. Recently 
o Government of India hafe invited 
r^ign oil experts for consultations to set 
) oil refineries along the Indian coast and 
manufacture synthetic petrol from the 
listing grades of Indian coals by the well- 
xown Fischer-Tropsch method. It is, there- 
ro, all the more necessary that large- 
ale oil pro’specting in Kangra Valley 
jed. to be carried out by the Government 
India and a number of oil wells be 
'illed after successful oil prospecting has 
completed by the oil experts. 

Tbe authors take this opportunity of 
.anking Principal Narinjan Singh, Head 
the Department of Chemistry, East 
am jab University, for procuring us a 
.mple of gas from the temple for analysis. 

OL^rsical Laboratory, Mohan Lal Khanna. 
.S.I.B., Delhi, 

\c3L Chemistry Dept., Inder Sain Gupta. 

a.st Punjab Uni., 

olbi, 

rcty 20, 1949. 

1. Evans, E. A., ^'Lubricating and Allied 
ils,’' Chapman and Hall Ltd., London, third 
lition, 1945, p. 2. 2. Pinfold, E. S., The 

exence of Petroleum,” Oxford University 
r-ess^ London, 1938, 1 , 138. 


EMISSION SPECTRA OF THE 
MANGANESE HALIDES 

isr a previous paper,^ the author reported 
. system of bands of MnCl in emission in 
txe region A 3900-A 3500. On the analogy 
th.e interpretation of the MnF bands by 
^ocbester and Olsson,^ the above system 
considered as due to a ^tt— ^ 27 transition, 
ixxt on account of the complex structure and 
ilonormal intensity distribution among the 
Leads, a transition (rather than 

rr — '^77 as considered by Muller^) involv- 
txg High multiplicity terms was suggested 
-s perhaps more probable. While the 
Lxxalysis on this basis was in progress, 
3acher^ published a paper on the structure 
the Mn halide bands, attributing them 
o the transition '^rr — '^27. In MnCl, 

^ a. Cher’s analysis could be complete only 


for the A^=0 sequence ; the bands are 
obtained in absorption. The author has 
since confirmed the scheme and extended it 
to the remaining sequences A ±2, dz3, 

which he could obtain with a fairly good 
intensity in emission. A similar analysis 
of the MnBr bands corresponding to the 
higher sequence A^=+l is also obtained. 

Details of the work have been communi- 
cated recently for publication in the Indian 
Journal of Physics. 

Andhra University, P. Tiruvenganna Rao. 
Walt air, 

April 5, 1949. 

1. Tiruvenganna Rao, Curr. ScL, 1948, 17 , 
209 ; — , 2nd, Jour. Phy. (in press). 2. 

Rochester and Olsson, Zeit, f. Physik., 1939, 
114 , 495. 3. Muller, Hein. Phy. Acta., 1943, 18 , 
1. 4. Bacher, Ibid., 1948,21,379. 


THE BAND SPECTRUM OF TiCl 

In the course of extensive investigations in 
our laboratory on the complex band spectra 
of diatomic molecules notably the halides 
of the transition group of elements, the 
band spectrum of TiCl is investigated. A 
characteristic spectrum is obtained by run- 
ning a transformer discharge through TiCl 
vapour. Two systems are photographed 
in the regions — A4209-3702, comprising in 
all of five groups. The first system was 
partially analysed by More and Parker. 
The two systems have a common ground 
state. The transitions may be — ^2 £tnd 
^2 — for the less and more refrangible 
systems respectively. The following 
are the approximate vibrational constants: 





< 

x;o>; 

System 1 

534 

1 -5 

455 

3.8 

System II 

474 

4.4 

455 

3 *8 


Details of the analysis will be published 
shortly elsewhere. 

V. Ramakrishna Rao. 
Department of Physics, 

Andhra University, 

May 28, 1949. 

A STUDY OF THE SCATTERING OF 
LIGHT IN NORMAL URINES 

In a note^ in the Indian Journal of Physics^ 
S. Ranganathan reported results of de- 
polarisation measurements of light scat- 
tered transversely in samples of nortnal 
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and pathological urines. Ranganathan s 
experiments were however confined to a 
measurement of depolarisation using in- 
cident unpolarised light alone. It was 
thought desirable to undertake a fuller 
investigation of the problem using incident 
light in the three states of vibration. 
With this object in view the present in- 
vestigation was undertaken. 

Upwards of some fifty samples of 
normal urines were subjected to investi- 
gation, the samples selected being such as 
to cover persons of both sexes and of 
different ages. The urines were obtained 
from the Madras Medical College, after 
being certified as normal. 

The depolarisation factors and 

of the light scattered by the urine were 
measured using incident light, unpolarised, 
and polarised with the electric vector 
vertical and horizontal respectively. 
Sunlight was used as the source of illumi- 
nation and the measurements were made 
visually by the Cornu method.^ 

The following results were obtained: — 

(1) In all normal urines the value of 
p^, ranges from 7 • 5% to 13 • 0%. The upper 
limit compares favourably with Rangana- 
than’ s value but the lower one is slightly 
less than his. 

(2) The unitary value of p^. in all 
normal urines points clearly to the con- 
clusion that the scattering particles are 
small ellipsoidal particles, their size being 
small in relation to the wave-length of 
light. 

(3) The values of p^„ which vary from 
3;.8% to 7*0%, are indicative of the 
optical anisotropy of the scattering 
particles. 

(4) The factors of depolarisation seem 
to have no dependence whatever on the 
age or sex of the person concerned. 

Further experiments with different types 
of pathological urines are in progress. 
Details will be published elsewhere. 

In conclusion the author desires to 
express his grateful thanks to Dr. A. S. 
Mannadi Nayar, Surgeon-General with 
the Govt, of Madras, for his very valuable 
guidance in the conduct of the present 
investigation. The author’s thanks are 
also due to Sri. D. V. Rao, Meteorological 
Officer, Willingdon, and Major Kumar avelu, 
Asst. Professor of Bio- Chemistry, Madras 


Medical College, for their helpful interest 
in the progress of this work. 

V. P. Narayanan Nambiyar. 
Physics Department, 

Pachaiyappa’s College, Madras, 

June 14, 1949. 

1. Ranganathan, S., Ind. Journal of PhysicS:, 
1931, 6, 463. 2. Krishnan, R- S., Proc. lnd> 
Acad. Sci; -4, 1935, 1 , 915-27. 


ANGIOSPERMIC REMAINS FROM 
BARMER SANDSTONES 
On the 24th January 1948 Mr. S. K.- 
Borooah, Director, Department of Mines and. 
Geology, Jodhpur State, sent the late Prof. 
B. Sahni a sample of ‘ Barmer Sandstone ’ 
containing a leaf impression. The specimen, 
was kindly given to me by Professor Sahni 
for investigation. It was an incomplete im- 
pression of a dicot leaf (Fig. 1) not preserved 
well enough for identification. In order to 
search for more fossils from the locality 
from which the above specimen was collect- 
ed I myself went to Jodhpur on 24th i\pril 
1948. There I met Mr. Borooah who very 
kindly accompanied me to the fossil locality. 

The Barmer Hills are about a mile nortla 
west from the town of Barmer (25° 40’ : 
71°25’). Near the foot of the hills are si- 
tuated five wells. Two of these had gone 
dry and were further excavated to strikie 
water. It was from this recent excavation 
of one of these dry wells that Mr. Borcoahi 
had collected his sample. The well is at a 
distance of about 125 feet from the foot of 
the Barmer Hills and its present depth is 
approximately 110 feet. The lowermost bed 
of the well is of dark carbonaceous clay. Mr, 
Borooah and myself split about a hundred 
pieces of this clay and got four more impres- 
sions of dicot leaves, which too were incom- 
plete. These leaves appear to belong to 
species different from the sample first sent 
by Mr. Borooah. We also collected a few 
impressions and incrustations of stems. 

The microfossil examihatiqn of the matrix 
bearing the leaf impressions showed vex*y 
interesting results. Small pieces of these 
rock specimens were macerated with 
Schulze’s mixture (HNO^-j-KClOjO • Their 
examination revealed a large number of an- 
giospermic pollen grains (Figs. 2, 3 & 4) 
along with a few which appeared to be gym- 
nospermous in nature. There are also 
present some spores of the tetrahedral type 
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and a good number of fungal spores most of 
which ai-e septate. The fungal spores are 
of all the varieties from unicellular to mul- 
tiec'llular. Many of the pollen grains have 
clearly pre.scrvcd germ pores (as shown in 
Figs. 2, 3). 



Via -Z X 72o 



Fig- 4 X720 


Kl(«. 1. Iinpn's.sion of a dit:ot leaf. 

FU'.S. 2, 3 & 4 Angiospermic pollen grains. 
There are two views regarding the age of 
the Barmer Sandstones. W. T. Blanford 
(Kec. Geol. Survey Ind., Vol. X, 1876) cor- 
related them with the marine Jurassic beds 


of Jaisalmer. T. D. La Touche (‘‘Geology of 
Western Hajputana’^, Mem. Geol. Surv. Ind. 
Vol. XXXV, Pt. 1, 1902) thought that as the 
Baimei Sandstones contained dicot remains 
they could not be older than the Cretaceous. 
M. S. Krishnan in his book “ Geology of 
India and Burma,” 1943 pp. 252 and 374, 
mentions that these may be of the same age 
as the Himatnagar and Umia Sandstones. 
The age of these rocks is thus still 
a matter of controversy. The pre- 
sent discovery of definitely angiosper- 
mic fossils from the Barmer rocks is ' of 
considerable interest because, so far as I 
know, there is no published description or 
figures of the dicot remains mentioned by La 
Touche. Discussion of the age of the Bar- 
mer strata in the light of the fossils now 
found is reserved till the material has been 
worked out in detail. 

Institute of Palaeobotany, M. N. Bose. 
Lucknow, 

May 18, 1949. 


A PRELIMINARY NOTE ON THE PREPA- 
RATION OF ZIRCONIUM SUCCINATE 
JELLIES 


Zirconium succinate has been described by 
HandP as a white flocculent precipitate ob- 
tained on adding sodium succinate to a solu- 
tion of a zirconium salt. An attempt has now 
been successfully made in this laboratory to 
prepare zirconium succinate jellies and this 
communication describes the preliminary 
results on the conditions under which they 
can be obtained. 

The jellies have been obtained by the me- 
tathetical reactions between a 5% sodium 
succinate and a 15% zirconium nitrate solu- 
tion. 2 c.c. of the zirconium nitrate solution 
are taken in test tubes and varying amounts 
of the sodium succinate solutions are added. 
The total volume is kept 6*5 c.c. The mix- 
tures are thoroughly shaken and kept at 
30° C. The influence of the varying amounts 
of sodium succinate on the time of setting of 
the jellies are recorded. 


Amount of sodium 
succinate (c.c.) 
3-9 
3-7 
3*5 
3-3 
3*1 
2*9 
2*7 


Time of setting 
(Minutes) 
120 
160 
200 
230 
260 
280 
300 
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When freshly prepared these jellies are 
perfectly transparent. They however gra- 
dually gain opalescence and finally become 
opaque when kept for a long time. They 
are perfectly stable, undergo no syneresis 
and are thixotropic in nature. 

Further work on these jellies is in pro- 
gress. Grateful thanks of the author are 
due to Dr. Satya Prakash for his kind inte- 
rest in this work. 

Chemical Laboratories, S. P. Mushran. 
The University, Allahabad, 

April 30, 1949. 

1. Handl, Jahreshericht uher die Fortschritte 
der Chemie, 1859, 279. 


COLORIMETRIC DETECTION AND 
ESTIMATION OF THORIUM 

A NUMBER of reagents have been reported 
for the detection of thorium,^ but few 
are specific and interference from r are- 
earths is a common disadvantage, Ger- 
muth and Mitchel reported that sodium 
alizarinsulphonate (Alizarin-S) yields a 
red colour with the thorium ion which is 
neither sensitive nor specific. Details of 
the conditions in which the investigators 
arrived at these conclusions are not availa- 
ble. Nevertheless, it has been found that 
under the conditions detailed below, the 
reagent provides not only a fairly sen- 
sitive test, but may as well be used for 
the colorimetric estimation of moderate 
quantities of thorium. As the following data 
shows, the method may be applied for 
the rapid assay of monazite for thorium. 
The reagent is not specific for thorium 
only as zirconium, titanium, and tetraval- 
ent cerium interfere. 

Experimental 

(a) Detection . — The reagent is prepared 
by dissolving 0.01 gr. of alizarin-S in 
100 c.c. of 0*125 N. hydrochloric acid and 
diluting the solution to one litre. One 
drop of the reagent gives with one drop of 
thorium solution, containing not less than 
0*01 mg. of the element .per c.c., a dis- 
tinctive pink colouration. Cerite earths 
to the extent of 3 to 4 mg per c.c., cause 
no interference. 

(b) Estimation of thorium: The follow- 
ing data obtained with a simple Dubosq 
colorimeter represent the average of a 
number of observations, which in the 
extreme did not differ by more than 5 per 



cent. It has been found that ^ A 
made from 0 • 4 mg. of thorium arx d U ^ 
the reagent diluted to 20 c.c. giv"^^ t 

results and thorium in amou.rx't^ 

0 -5 mg.'may be very conveniently i 

ed, although at the higher coit- i 
the results are a little low. 


Thorium 

taken 

Cerite 

earths 

added 

Thorium Thorium 
found taken 

C eri'i t e 

SLcld 


mg. 

mg. 

mg. 


- 


0-20 


0*212 

0-40 

- - 

o- : 

0-30 

. . 

0-308 

0*40 

25-00 

0 .-j 

0-30 

1-50 

0-304 

0*40 

dL - OO 

0 

0-30 

3-00 

0-302 

0*45 

- - 

0 

0-35 

• • 

0-360 

0-50 

0-50 


0 * . 
0 . 


(c) Estimation of thorium in 
A sample of monazite solution jfarom, -w 
zirconium has been removed' li'o 

with hydrogen peroxide, to removo *to 
valent cerium and after boiling to c3.oconc:t) 
the excess peroxide, the solution, 'satix 
have a thorium content of 0*08 xxx^, 3 Poi 
Aliquots of this solution were oxn.jployc 
determine the thorium content exrxci 
following results were obtained - 


Amount of thorium 
pres ent mg. 
0-240 
0-320 
0-400 
0-480 


Amount of tlioriu 
estimssttecl 

O 

O - 3SO 
0-3BS 
O -40‘i 


Chemical Labs., T. K. S. IVtxxK.xl'i'V. 
Andhra University, Bh. S. V. R- a. gma. v a 
Waltair, 

March 19, 1949. 


1 . Moeller, Schweitzer and Stanr, 

1948, 42, 63 . 2. Germuth and Mitclxel, y 
Jour. Pharm., 1929, 101 , 46. 


SEPARATION OF TETRA. V A. N 

CERIUM FROM THORIUM A IsriD OX 

TRI VALENT RARE EARTHS T ti K 

OF POTASSIUM PERIOH) AX-JE 
A JMETHOD for the separation of -te'ti'sa.'' 
cerium from thorium and otiiei* i-aare c 
including trivalent cerium has so f » 
been reported, although the so]par-£a.-fci< 
ceric cerium as CeHIO^, H^O orx thxo 
tion of concentrated sodium p» ax-a.jp ox* i 
has been reported by Ray CJxaxKiary. 
carefully adjusting the acidity of -tlxo 
tion and the relative proportioxx o£ 
and IO 4 ' ion concentrations irx 
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have succeeded in separating ceric cerium 
not only from thorium but also from other 
rare earths including cerous cerium. 

Ceric Cerium: Ten c.c.of the ceric solu- 
tion containing not more than 0 • 5 gm. of ceric 
oxide and other elements are mixed with 
120c.c. of dilute (1 :5) nitric acid and 70c.c. 
of the periodate reagent in the cold (the 
periodate reagent is prepared by saturating 
1 : 5 dilute nitric acid with the salt). -The 
mixture is heated for 10 to 15 mins, on a 
vigorously boiling water -bath and left to 
settle. On cooling, it is filtered through a 
sintered glass crucible No. 4, and partially 
washed with 1 : 10 nitric acid. The preci- 
pitate is returned to the original beaker, dis- 
solved in the minimum of concentrated ni- 
tric acid and diluted so that the acid concen- 
tration is approximately 2N., when the ceri- 
um periodate is reprecipitated. The preci- 
pitate is filtered and washed first with about 
200c. c. of dilute nitric acid (1: 10) and 
finally with 100 c.c. of cold water. It is then 
dried for three to four hours at 100 to 110°.C 
and weighed as CeHIOc,, HoO. 

Thorium : The filtrate is made distinctly 
alkaline with ammonia when thorium and 
other rare earths are precipitated as perio- 
dates. The precipitate is dissolved in di- 
lute hydrochloric acid, potassium iodide is 
now added in sufficient quantity to decom- 
pose the periodate and the liberated iodine 
is boiled off. The oxalates of the elements 
are now precipitated after suitably adjust- 
ing the acidity, filtered, washed, and decom- 
posed with nitric acid. The solution is neu- 
tralised until but faintly acidic to Congo 
Red, and the thorium is separated by any of 
the known methods (preferably adopting a 
double precipitation) ignited, and weighed 
as ThOo. 

Rare ‘^Earths : Oxalic acid is added in 

sufficient excess to the filtrate and the pre- 
cipitated rare earths are washed, ignited, 
and weighed as RoO^. 

In the absence of thorium however, the 
acid and the periodate ion concentrations 
may vary within wider limits. 

In the following table are shown some 
typical results im which cerium, thorium 
and other rare earths are separated and in- 
dividually estimated. 

The importance of the strength of the acid 
during the analysis is shown by the follow- 
ing experiments. When nitric acid diluted in 
the ratio 1:4 is employed the amount of ceric 
periodate precipitated is only 0*4093 and 
0*4119 gm. in two determinations and with 


Taken: CeOa 0 -1884 gm. -\-ThO^ 0-1906 
gm. -f- other rare earths including cerous 
cerium 0-5700 


Weight of 
CeHIOe, 

Weight of 
CeOy calcu- 

Weight of 

Weight of 

H2O found 

lated 

Th02 found 

RoOs found 

gm. 

gm- 

gm. 

gm. 

0-4178 

0*1882 

0*1902 

0*5698 

0-4180 

0*1883 

0*1904 

0-5694 

0-4184 

0*1884 

0*1903 

0-5698 

0*4179 

0*1882 

0*1902 

0*5696 

nitric acid diulted in 

the ratio 1 : 

6 the same 


is 0*4240 and 0*4251 gm. in the place of the 
.correct amount 0 *4184 gm. The precipitant 
in both cases was a saturated solution of 
potassium periodate in nitric acid of corres- 
ponding dilution. 

M. Venkataramaniah. 

Bh. S. V. Raghavarao. 
Chemical Laboratories, 

Andhra University, 

Walt air, 

April 30, 1949. 

1. Ray Chaudary, J. I. C. S., 1941, 18, 335. 

TICK-BORNE RELAPSING FEVER IN 
KASHMIR 

The existence of Relapsing fever in Kash- 
mir was first detected early in 1948. Pre- 
viously the disease had remained un- 
recognised due to its mild symptoms, no 
fatality, and resemblance with Malaria. 
Two specie's of Ornithodorus ticks, O. crossi 
and O. labor ensis, were found widespread 
in the State, particularly infesting the 
animal quarters. O. crossi were found in- 
fected in nature and the disease conveyed 
to guinea pigs by their bite was similar to 
that produced by human-strains from local 
cases. It attacked man far more readily 
than O. lahorensis, also the bite marks on 
patients resembled those of the former. 
On the other hand, naturally infected speci- 
mens of O lahorensis have not been found 
here so far, and lice could not be infected 
with the local strains. Therefore, it was 
considered that the vector of Relapsing 
fever in Kashmir was O. crossi. Detailed 
investigations will be published elsewhere. 

K. N. A. Rao. 

S. L. Kalra. 

Field Typhus Research Detachment, 

Armed Forces Medical College, 

Poona, 

April 29, 1949. 
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A NEW METHOD FOR THE ESTIMATION 
OF VITAMIN-C 

Vitamin- C is the only vitamin for which 
reliable and simple chemical methods are 
found. The one generally employed is Till- 
man’s 2 : 6-dichlorophenol indophenol dye 
titration method. But this method suffers 
from the disadvantage of lack of precision 
in the end-point with old solutions of the 
dye, while with fresh solutions the experi- 
mental procedure becomes tedious. Several 
alternative methods also are to be found, and 
of these excepting the method of Roe & his 
collaborators^ in which the red colour 
produced by dehydro-ascorbic acid with 
2 : 4-dinitro-phenylhydra2ine is measured, 
ail are based on the reducing property of 
vitamin-C on several reagents, e.g., methy- 
lene blue»,^ phopho- 18 -tungstic acid,^ sili- 
comolybdic acid^ arsenotungstic — and ar- 
senotungstomolybdic acids'^ and ferri- 
dipyrridyl sulphate,^ We tried Folin‘s 
phosphomolybdic acid reagent (containing 
tungstic acid) for sugar and found that it 
gives blue colour with vitamin-C at room 
temperature only very slowly, taking many 
hours to reach the maximum. However, the 
colour develops rapidly at 100° C., but under 
these conditions fructose also produces the 
blue colour. 

Next our choice fell on the phosphomoly- 
bdic acid reagent of Polis and iSortwelP. 
We found that this reagent gives even in the 
cold (30° C) an intense blue colour with 
such small concentrations of the vitamin as 
M/1000. The colour is found to be quite 
stable for several hours. 

A number of substances (citrate, oxalate, 
malonate, malate, etc.) and sugars present 
in fruits were tested and none is found to 
give any colour in the cold. On heating to 
100° C. few sugars gave colour, fructose 
yielding comparatively more colour. Cys- 
teine and glutathione (GSH) gave no colour 
in the cold even with M/100 solutions. On 
keeping, however, a faint greenish blue 
colour began to develop slowly. These thiol 
compounds produced greenish blue colours 
in high concentrations, e.g. M/10, but the 
colours took several hours to reach the 
maximum intensities. 

The method we have worked out, for the 
present for pure aqueous solutions of ascor- 
bic acid, is as follows. 

5 ml. of vit-C (M/1000 to M/100) in 10 
per cent, acetic acid are treated with 0-2 ml. 


of the phosphomolybdic acid reagent and 
shaken well. A blue colour rapidly develops 
and reaches its maximum intensity in about 
5 mins. The colour is found to be quite 
stable and proportional to the concentration 
of vit-C- The colour can be estimated colo- 
rimetrically, preferably on a photo-electric 
colorimeter. A further advantage of our me- 
thod lies in the fact that the blue reduction 
compound can be estimated by titration 
against M/100 potassium permaganate from 
a micro-burette, till the blue colour dis- 
appears and there remains only an yellow 
colour due to the reagent. From the titre 
the vit-C content can be calculated. 

Further work on the application of the 
method for foods and biological fluids is in 
progress, 

B. Naganna. * 

Dept, of Biochemistry, 

Andhra Medical College, 

Visakhapatnam, and 

P. Ramachandra Rao. 
Dept, of Technology, 

Andhra University, 

Waltair, 

April 28, 1949. 

^Present address: Dept, of Chemistry, 
Madras Veterinary College, Vepery, Madras. 

1. Roe and Hall, Jour, biol, Chem., 1939, 128, 
329. 2. Roe and Kuether, Ibid., 1943, 147,399. 

3. — and Oesterling, Ibid., 1944, 1$2, 511. 

4. Butler, et a?., Ibid., 1943, 150, 453. 5. Medos* 

Biochem. J., 1935, 29, 2251. 6. Isaacs, Ind. 

Eng. Chem., Anal. Ed., 1942, 14, 948. 7. Vonesh 
and Remezzano, Chem. Abs., 1940, 34, 7980. 
8- Schulz and Floderer, Ibid., 1940, 34, 1698, 
9. Polis and Sortwell, Arch. Biochem., 1946, 
11 , 229. 


OVERALL GROWTH-PROMOTING 
POTENCY OF NEERA (UNFERMENTED 
JUICE) AND TODDY (FERMENTED 
BEER) FROM PHOENIX SYLVESTRIS 
Powerful growth-promoting and thera- 
peautic properties are popularly attribut- 
ed to Neera or the sweet unfermented juice 
of the palmyra palm, Phoenix sylvestris. 
The problem of Neera— its preservation, 
nutritional value and its economic disposal 
— has, at the moment, attained great topical 
significance, and as part of a comprehensive 
scheme of investigation, the overall 
growth-promoting potency of the unfer- 
mented and fermented forms of Neera 
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has been determined by a microbio- 
logical method described earlier.^ 

Two cultures of yeasts, SC 9, NCTC 3006 
and S. carlsbergensis NCTC 3056, whose 
vitamin requirements were previously 
determined, have been employed for all 
the assays and the results are graphically 
represented below: — 



The results show that fresh and unfer- 
mentedneera possesses a low overall growth- 
promoting potency whereas the fermented 
counterpart exhibits a comparatively far 
higher potency. As could be gathered from 
the curves, the potency is doubled indicat- 
ing a two-fold enrichment of the growth 
factors during the fermentation. This is not 
an unexpected result in view of the well- 
established fact that micro-organisms syn- 
thesise and secrete vitamins during their 
growth. This finding would point to the 
perhaps provocative conclusion that if the 
B-complex requirements are to be met 
from this source, fermented toddy should 
be prescribed even against the policy of 
prohibition — a conclusion which is in con- 
formity with the observations of Professor 
J. B. S Haldane who, under the arresting 
caption of '' Tragedy of Nauru,’' records 
that the infantile mortality among the 
Pacific islanders rose to 50 per cent, within 
six months of the enforcement of prohibi- 
tion on the island. He adds “It was found 
that the children at the breast were dying 
of beri-beri, a disease due to the deficiency 
of thiamin. This substance is nearly 
absent from the rather monotonous diet 
of the mothers, but is present in large 
quantities in the yeast from which the toddy 


is made. The Medical Officer of Health 
discovered this fact and (doubtless after 
an appropriate delay) toddy was allowed 
again. The infant mortality fell to 7 per 
cent. 

M. R. Raghavendra Rao. 

M. Sreenivasaya. 

Section of Fermentation Technology, 
Indian Institute of Science, 

Bangalore, 

June 26, 1949. 


1. M. R. Raghavendra Rao & M. Sreenivasay a, 
J. 5ci. Ind. Res.f 1948, 7, 116. 


THE EFFECT OF COCOANUT WATER 

ON THE GROWTH OF IMMATURE 
EMBRYOS OF CORN (MAIZE) 

Tukey (1933 and 1934) suggested that the 
very young sweet cherry embryos required 
for their growth certain heat stable factors 
found in yeast and fibrin digest in addition 
to sugar. Van Overbeek and his associates 
(1941) in their work on Datura embryo 
found that embryos that did not grow in 
Tukey’s medium containing mineral ele- 
ments, did grow when to this physiological- 
ly active substances were added. Cocoanut 
water in addition, was found to help better 
growth in very young embryos. 

In an independent experiment designed to 
find out the period of viability for three- 
week old embryos excised from corn ker- 
nels that were cold stored (Uttaman, 1949) 
the effect of cocoanut water on the growth of 
the embroys was noted. The embroys that 
were daily dissected out of a number of 
kernels under aseptic conditions were plac- 
ed in Tukey’s general purpose medium and 
the effect of cocoanut water on their ger- 
mination and growth daily watched. Water 
from mature nuts was cold preserved at 
freezing point and used as and when requir- 
ed. They were tried in two sets. To one 
was added cocoanut water daily at the rate 
of 3 drops for each embryo and to the other 
no cocoanut water was added. Growth 
measurements were made for 4 embryos 
under each set, each embryo being measured 
for two successive days beginning from the 
3rd day of placing in the medium and finally 
on the 5th day. The results are recorded in 
the table below.- 

It will be noted from the table that eo- 
coanut water has a decisive depressing effect 
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Embryo 

No. of 
clays 

Without cocoanut 
water 

With cocoanut 
water 

Length of Length of 
shoot mm. root mm. 

Length of Length of 
shoot mm. root mm. 

No. 1 

2 

30*0 

30-0 

25-0 

4*4 


3 

34-0 

38-0 

31*0 

4*5 


6 

48*0 

45*0 

36*0 

4*5 

No. 2 

2 

16-0 

21-0 

5*0 

0*1 


3 

30-0 

36-0 

10*0 

2*5 


6 

47*0 

48-0 

22-0 

2-5 

No. 3 

2 

17*0 

19-0 

31-0 

7*0 


3 

38-0 

46-0 

38*0 

7*0 


6 

69-0 

56*0 

43*0 

7*0 

No. 4 

2 

27-0 

22*0 

25*9 

5*5 


3 

48-0 

51*0 

30-0 

5*5 


6 

66-0 

60-0 

36-0 

5*5 


on the growth of the embryo and that the 
effect on the root is more pronounced than 
on the shoot. Van Overbeek (1941) report- 
ed that in Datura the roots did not develop 
in the presence of cocoanut water but the 
shoot did. This finding then is not in abso- 
lute agreement with the above results in 
corn. 

Agri. Res. Institute, P. Uttaman. 

Coimbatore, 

May 6, 1949. 


1. Tukey, H. B., Artificial culture of Sweet 
Cherry Embryos, Jour. Heredity, 1933,24, 7, 
2. — “Artificial culture methods for isolated 
embryos of deciduous fruits,’’ Proc, Amer. Soc. 
Hort. Sci., 1934, 32, 313-22. 3. Van Overbeek, 
J., and others, “Factors in cocoanut milk essen- 
tial for growth development of very young 
Datura embryos,” 5ci., 1941, 94, 3 5 0-51. 4. 

Uttaman, P., “A preliminary investigation into 
the viability of immature embryos of corn 
under conditions of cold storage at freezing 
point,” Curr. Sci.^ Feb. 1949. 


PRELIMINARY NOTE ON THE 
HETEROECISM OF 
PUCCINIA VERSICOLOR 
Heteropogon contortus (L.) Beauv. common- 
ly known as spear grass, is widely dijstr- 
ibuted in Mysore and forms an important 
grass flora of dry pasture lands. Puccinia 
versicolor Diet. & Holway, a common leaf 
rust of the spear grass, has been collected 
in abundance from several localities in 
Mysore. The rust is so far known to 
be a hemi-form with subepidermal apara- 
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physate uredia and telia. The uredio- 
spores are hyaline and echinulate irregular- 
ly thickened in such a manner that the 
cavity has radiating projections giving a 
stellate effect. Cultural studies of this 
rust undertaken to study the mode of 
annual recurrence, indicated that the rust 
is heteroecious having Plectronia parviflora 
Bedd., a member of the Rubiaceae, as 
alternate host. A preliminary account of 
the results obtained is presented here. 

The uredial stage of the rust on spear 
grass first appears in the month of July- 
August, developing on yellow spots. The 
sori are yellowish- white in colour, erum- 
pent and pulverulent. There is a rapid 
spread of the rust as a result of secondary 
infection incited by the urediospores. 

The telia begin to develop in the month 
of January, first appearing as dark specks 
associated with yellowish-white uredia. 
They can be collected in abundance during 
the months of April and May at a time 
when the grass is withering due to dry 
conditions prevailing at the time. There 
are evidences to indicate that the rust 
does not oversummer in the uredial stage, 
as no viable urediospore could be collected 
around Bangalore in the months of April 
and May. The teliospores have been 
germinated in large numbers. The 
promycelium i,s external and four-celled 
bearing globular and hyaline sporidia 
which germinate in situ. 

The possible occurrence of an alternate 
host bearing the aecial stage became 
evident after intensive field studies for 
several seasons. The uredial stage on the 
spear grass first appeared on clumps grow- 
ing in the vicinity of Plectronia parviflora 
which is a common thorny shrub in dry 
waste lands. An unconnected Aecidium 
agreeing with Aecidium Plectrordce Cke. 
has been collected near Bangalore for 
several years. The appearance of the 
aecial stage on Plectronia in the grass- 
lands following .the rains, in June, was a 
strong indication that it was possibly 
connected with some grass rust. 

Inoculation experiments were carried out 
under laboratory conditions. Teliospores 
from spear grass were germinated and the 
sporidia were used for inoculating young 
unfolding leaves of Plectronia parviflora 
grown under rust-free conditions. All the 
inoculations were successful, the inoculated 
leaves developing pycnia after eight days. 
The development of aecia soon followed. 
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Several controls that were set apart, all 
remained healthy. The infections on 
Plectronia wore produced under laboratory 
conditions nearly two months in advance 
of their natural appearance in the field. 

The oeciospores produced by sporidial 
inoculation of Plectronia parviflora were 
used for reinoculating spear grass. 
Successful infections have been obtained 
the uredia developing twelve to eighteen 
days after inoculation. A detailed account 
is being published separately. 
Mallcswaram, M. J. Thirumalachar. 
Bangalore, India, M. J. Narasimhan. 

June 1, 1949. 


inheritance of PETAL-6ASE 
COLOUR IN LADY’S FINGER, HIBISCUS 
ESCULENTUS LINN. 

Work on the improvement of lady’s finger 
crop in Bihar has been carried out from 1942 
and as a result of these studies, a large num- 
ber of true breeding cultures for various 
characters have been established. The 
present investigations deal with the inheri- 
tance of colour at the base of the petal, 
studied in the following two cultures. 

Culture No. 9: The petal at the base is 
coloured pink on both sides. The culture 
was isolated from the material, collected 
locally. 

Hawaii No. 1: The petal at the base is 
coloured pink on the inner side, whereas on 
the outer side it is yellow. The culture was 
isolated from the material, obtained from 
Hawaii. 

Thus the parents differed in colour on the 
outer side of the petal base, viz., in No. 9 it 
is red and in Hawaii No. 1, yellow. It may be 
added that none of the cultures under obser- 
vations showed complete absence of pink 
colouration on both sides of the petal-base. 

The cross made during 1946 succeeded only 
with No. 9 as female, after cross-pollinating 
four flowers, giving one well-developed fruit 
which produced fifteen seeds. The seeds 
germinated well and fifteen hybrids were 
thus raised. 

All the Fi hybrids developed pink colour 
on both sides of the petal-base. Thus the 
pink petal-base of Culture No. 9 was domi- 
nant to the yellow petal-base of Hawaii 
No. 1, on the outer side. 

Only eleven F^ hybrids were carried for- 
ward in Fs. Germination was rather 
poor, as this generation was raised 
during the winter months which is 


not the normal season for this crop in 
these parts of the country. But those which 
germinated grew well and an F 2 population 
of 111 hybrids was raised, which were 
classified into 80 pink and 31 yellow, a 
close approximation to a 3:1 ratio, as 
shown in Table I. 

Table I 

Petal-base colour segregation in Fg of a 
cross between culture No. 9 xNo. 1 


No. of hybrids No. of hybrids 



with pink petal - 

with yellow 

Total 


base 

petal -base 


Observed 

80 

31 

111 

Expected on 

83*25 

27*75 

111 


3 : 1 basis 


In F 3 , progenies of twelve F 2 hybrids, 
three with yellow petal-base and nine with 
pink petal-base, were studied. The former 
bred true for yellow petal-base and the lat- 
ter behaved, as summarised in Table II. 

Table II 

Petal-base colour segregation in of a 
cross between Culture No. 9 X No. 1 


a 

DJJ to 

Qj CU 

>.1 .... 

bJOn 
o a 

1 S 


IS 
gS s 

^ mS. o 


No. of plants segre* 
c;ating in different 
families 


O 

OJ •— 


Pink Yellow Total 


Observed ..5 4 9 35 15 50 

Expected on 
monogenic in- 
heritance basis 6 3 9 37*5 12-5 50 


The F 3 population studied is small, but it 
satisfies the expectation, based on monogenic 
inheritance. 

Thus the Fo and F 3 data definitely show 
that pink petal-base differs from yellow 
petal-base (outer side) by a single factor, 
pink-base being dominant. 

R. H. Richharia. 

Agricultural Research 
Institute, 

Botanical Section, 

Sabour, 

April 14, 1949. 


MUTATION IN BRASSICA CAMPESTRIS 
LINN. VAR. SARSON PRAIN 

In one of the brown seeded varieties of 
B. campsstTis, an abnormal plant, having 
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Fig. 1 


unusually curved and inflated pods (Fig. 1) 
appeared during the year 1945-46. An exa- 
mination of the pods revealed that their in- 
flated condition was due to the presence of 
one to two extra pods of smaller size which 
were completely telescoped into the outer- 
most bigger pod (Fig. 2). The inner pods 



looked normal and had the normal quota of 
ovules, though the ovules were much 
contorted and had smaller size than those of 
the outer pod. All the inner pods occurring 
in this plant yielded only two mature seeds, 
from which it appears that very few ovules 
in them- were finally fertilized. 

A cytological examination of this abnormal 
plant revealed the chromosome number to be 


n=10, which is the same as that of normal 
jB. campestris plants. The bulk seeds pro- 
duced in the following year normal and ab- 
normal plants in the ratio of about 3:1. 
the actual number of plants being 42 and 16. 
The recessive plants resembled the mutant 
type very closely. These facts indicate that 
this is a case of a natural recessive gene 
•mutation. 

Anatomical structure of the pods, morpho- 
logy of the chromosomes and further breed- 
ing behaviour are being studied to reveal its 
true nature. 

G. N. Pathak. 

B: B. Singh. 

Govt. Agricultural College, 

Kanpur, 

January 3, 1949. 

ON THE OCCURRENCE OF CORDYCEPS 
SPHECOCEPHALA (KL.) SACC. 
NEAR CALCUTTA 

The genus Cor dy ceps includes about 200 
species,"^ and that they usually parasitise on 
insects, the bodies of which are transformed 
into sclerotia. The sclerotia usually pre- 
serve the shape of the insects and under 
favourable conditions give rise to stalk-like 
sterile stroma, with the perithecia at the 
distal end. The fruiting stage usually deve- 
lops after the death of the host. 



Fig. 1 

In India only 2 species-C. falcaia Berk, and 
C. racerftosa Berk. — have so far been record- 
ed on dead caterpillars from Khasi Hillsi, 
while Petch^* described a number of species 
from Ceylon. It is now proposed to add 
another species to the very short list of In- 
dian Cordyceps, and thus bringing the total 
upto 3. 

The Cordyceps specimens referred to were 
found in Agarpara, near Calcutta (Fig. 1). 
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spjivcocvpfiala is perhaps t‘n- 
({<‘nu(’ {{> tlu‘ Wt‘st Inciit's an wasps. About 
HH) years ay.o Father Torrubia noted this 
,speeit‘s frt^ni Cuba. It was supposed that 
.sueh speeic\s as siilivcorephala was a mu- 
iatiun of an auinial into a planbL 

Massei*-' rtsanaitnl th(^ distribution of Uu' 
spreii's IrtHu danraiea, Cul)a, Si. Vincent and 
Brazil. Ai’ccuaiinr, to IdytxB th(‘ spcH*i(‘s has 
also h(‘en rt*eordt‘d from K(ddkireh in 
Austria, aiai that Qiudtd noted it from 
FraiuH*. 

Ktdt/.seh first proposed the names of the 
spi cit‘s as abov(‘ which was retained for 
sonH*tinu‘ witluiut change. But in the Fungi 
of Cuba B(‘rk(*Ic‘y spelkni the speeu^s as 
(*. sphecapIiiUt, and under this erroneous 
spell irig it is compiled in Saceardo'*. But 
M asset''* in his rtwisitm of the genus (Jord?/- 
ccps and v<a*y rtna'ntly Kobyasi- in his 
monograph t)n llu' gt*nus retained the original 
name. 

Tht* hypha* within tlu‘ host form a sclero- 
tic flt'shy dt'posit, often havdng cottony out- 
lU'owths. usually thinwalhal, 3// 7-5 //thick, 

gramdatt'd iusitl<\ sonudimes brantdiing, 
oft(*n with .swolhai tips, producing oval or 
ctaucal or likt' tad Is, singly or in chains, mea- 
suring 11*5 //“22 * 5 /I X //- 12' 5 //. 

Tlu' stroma usually arise from the upper 
pari td thi* host, vt*ry rarely from abdomtm, 
leathery-fleshy, 2-4 cm. long, consisting 
of a slendt'r, .sit'riU' stipe and a fertile head ; 
stipe, simpha pah'-ytdhmg fibrous, often 
(I 5- 1 mm. thiek; head elongated, usually 
tdavait* wlu'n nialurc% sotiudim(‘s fusiform, 
lipto 5 mm. long, 1-1*5 mm, thick. 

Tin* hy|)ha* t'omposing the stipe arc 
u.sually tliin wafhnl, transver.stdy septate, 
:i'5//«7‘5// tlnck, .sonudimcss a few hypha^ 
produce somewhat swollen tips ; the hyphm 
lad ween the p^'ritluHda arc* cu'os.sed loosc'ly 
and irrc'gularly. thick. The pseudo- 

tjarenchyinntims wall i.s composcnl of usually 
st'vera! laytns of oval rounded ccdls, 
5‘S//-12// iicro.ss. 

The* perithcHua arc* very prominent, com- 
f)lcdidy and oblicpudy immersc'd, in the form 
of an ampuU' 200 // 1000// long, 200//-300// 

broad, rundi t'longatcHi osiiole not vewy clear. 
The* as(d upto 050 // or more long, uniformly 
narrow, 0-7*5 // fjroad, spores nearly as long 
as the* ased. bVe*aking into narrow fusiform 
st^gmi’ots 9// 10// long. 

Host— Poni pil'US sp. 

My sincere* thanks are due to Professor S. R. 
Bose, Calcutta, for his invaluable suggestions 


and help in dcdcManining llu* :;j)(‘cic‘S and 
making i/nprovt'int'nls in Hh* MS., to 1>”. 
F. J. ScvivcM*, Nt'w York, foi* confirniing flu* 
ickuitificalion, to Dr. F. W. Mason, Kt'w, for 
sending au' a ii*anscripiion from Kobyasi\s 
paper, to Mr. V. Sur and Mr. Baharudditu 
Agarpara, for lht‘ maUa’ial through tlu' (‘oiir- 
tc'sy of Mr. A. K. (Ihosh, ('aU'utta, and Mr. 
V. Milra, Calcutta, for ickailifying ilu' liost. 
Botanical Laboratory, «L Skn. 

Univer.sily (k)lk'ge of Science, 

Calcutta, 

May 2, 1949. 

1. Butku*, F.d., and Bisl,)y, K. R.., 77fc Fungi of 
India, Covi. of India Publitaiii'in, 1921, 19-20. 
2. Kol)yasi, Y , “ Tlu* gcmis C(>}(lycnp.s and its 
nllie.sd’ Srinnen lic))t>rt of the. Tufeyo Punrika 
Daigaku Section, 1941, B No, B4, Aoril 20, 
pp. 187-BB. 2. Lloyds, C. G., Mycologleal 

Noten, Un(), 4 , No. 40, 544-40. 4. ibid., 1917, 
No. 00, 5, 11. .5, Mas.sc<‘, fL, A Revision of 
the Genus Cordyceps,^’ AniK Hot,, 1B95, d (2.2b 
1-44. 0. Ikdch, T., “ Studic.s in Kntomo- 

genous Fungi - IV. Some Ceylon Cordyeepn,'' 
Tran.sa Hrit. M ycoL Soe„ 1924, 10, Parts l-H, 
2B-3B. 7. wSitdnhaus, 10. A., his'cct Miaroblo-- 

H>gy, Com.stock Sc Co, Inc., 194(), ja 103. 


STRUCTURE AND FUNCTION OF BDRSA 
COPULATRIX AND THE ASSOCIATED 
ORGANS IN HRUCIHDAKi LARiWAE) 
ICOLEOFTERA PHVTdPHAGAI AND 
THEIR TAXONOMIC SlGNiFlCANCE 

In th(» L'lnadi* gc'nitalia of Brucliida*, llu* 
bursa in Hrnelvnn phaneoli Gylb, & Hntvhus 
(tnaliH F., arc* cdongaic*d and sonu'what .sac- 
cular althou/tb in the* lallc*r case*, it i.s con- 
siderably large*!’ in size*. 9’lu* l)ur.sa in Bruvhus 
chineuHis L., Hruchun allinh Frol, and Nper- 
7nophaguH co}nH>lnull Thunb., ns .stnni'what 
smalkn* than tlu* other two .sperk's nuniticm- 
ed above, the* relative* shape* bc'ing vai'iabU* 
among tlu*m.selve.s. The wall of bursa in 
B. phaseoli and B, analis bear inl(*rnally 
near about the* mitklk* a paij* of prondiumt 
round eup-shape'd .striu'iure's. In the* ea.st* 
of the laite*r sf)(*(d(*s, howt*V(‘i*, it was fotuul 
on dis.seetion to be* we*ll ck*ve*lot)(*d lofiulai* 
rather hollow sir'uclure’.s aUacdu*d to tlu* wall, 
of the bursa and some'what pale y(*riowish in 
colour (Fig. 2b), wh(‘i’e*as in tlu* ca.se of IL 
phaseoli, tlu'y are smaller, iranspan*nt some- 
what fixed organs. So far as available lite- 
rature.s are concerned, nothing definite is 
known about th(*se peculiar structures or th(‘ir 
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'unctions nor any homology is existing in 
Dther families. Although Zacher^ is of opi- 
lion that these organs function as accessory 
glands and secrete fluid for cementing the 
jggs, he concludes as follows which I quote: 
'Die Bideutung ist nicht clar, da mir Ana- 
ogen bei anderen Familien nicht Eekannt 
dnd In my opinion as cement secreting 
iccessory glands for fixing the eggs are se- 
)arate system of organs traceable in other 
isects, they cannot possibly be lodged inside 
le bursa which has by itself a different func- 
Lon altogether. Mukerji and Bhuya^ men- 
ion that these structures function as valves 
occluding the proximal vaginal part from 
he distal portion of the bursa and thus pre- 
■enting, during copulation, further penetra- 
ion distad by the everted endophallic sac,* 
Moreover, the crenulated rim of these cup- 
haped structures their hollowness (Fig. 3b) 
Dgether with their natural position in the 
ursa do not seem to support this theory, 
'hey can, however, only be partially occlu- 
-ve in function. 


is . comparatively smaller and the sperma- 
theca fairly developed, these paired struc- 
tures although less prominent than in the 
case of B. analis, function similarly. 

It is therefore likely that each of these 
cup-shaped structures with opening on one 
side in the form of an arc, act as pouches for 
temporary storage of sperms ejected in the 
bursa just after copulation and subsequently 
releasing them slowly on a fold (Fig. 3 f) of 
the bursa to be collected slowly by the open- 
ing of the spermathecal duct (Fig. 3 Sd.), 

In B. anali^ near about the level of the 
cup -shaped structures, there lies internally 
and mesially a longitudinal somewhat 
thickly chitinized plate which bears 
internally a series of curved spines. 
Its probable function appears to be 
to check the penetration of the endo- 
phallic sac or the internal sac of Sharp and 
Muir- beyond the cup-shaped structures. So 
far, this chitinized plate on the bursa has 
been traceable only in B. analis and is thus 
a specific character. 



Fig. 1 Fig. 2 Fig. 3 


The shape structure and position of these 
gans in the bursa, in the absence of any 
her feasible explanation, gave evidence to 
e fact that they probably act as primary re- 
cviors of sperms as in the case of B. analis 
lere the bursa is comparatively larger and 
eir spermatheca comparatively smaller in 
e. In the other species, e.g., B. phaseoli 
lere the condition is reverse, i.e., the bursa 


The opermatheca (Fig. 1) in Bruchidae is a 
double chambered organ consisting of an inner 
chamber (i.c.) and an outer chamber (o.c.), 
the former being inserted into the latter. 
Into the inner chamber opens laterad, the 
duct of the accessory gland (ad) which pours 
its contents direct into it. The wall of the 
spermatheca forms the outerwall of the outer 
chamber while its innerwall is limited by 
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thi‘ wall <»f thi‘ iniior rhainb<‘r (Fi^s. I 
Kr 2, s}, Ii^aviaii a ({o{!tut(‘ lununi Ijot.wtu'n 
tlunn. Distally. tho iinua* t‘haitUK‘r is con- 
niHicai with tiu* lunuai of tht* ouUm' duunhor 
by an optauiii* (Kia.*;. I 2. o). ihisaliy, ih(» 
sptainat lunail diu’i af)iu'ar;; to i-onsist of 
a douhli' ono iii.-ortrd into anothtn*, 

tht' inuta* Inana; ronnodisl witii Iho 

intu*r t'luuuhor wlulo tln‘ ouit*r oiu' is 
tanilauums with tho wall td the spor- 
inathtH’a a! tin* hasi* forming furthor tlislatl 
tiu* K|KniiKitho<*al diu't. Kinirt it)nally, vvhcni 
tho inusidrs of tin* sptaanalluH'a contract 
and iiiinuaiiatt ly rtdax, a partial vacuum 
is crca!t*d in. adc the s|H‘rmalht'ca and 
the rtdeasett rperms rusli throui^h the 
cHiten' rinn at the base of tht‘ spcrmuthcca 
(the* inius’ rinjt remaining' cIos(‘d) and reach 
the lumen of tin* (Uitm* chamlns'. From tht‘ 
outer chamber t!u\v reach the' inner t'hamber 
throi4th the o|n*niny, at (o). Tht^se sperms 
thus y.ct inixt'd up with die seendions of 
thi^ act'essMfry idand and vuuU*rho necessary 
physitdoipeai clmiptes in tlu‘ inn<n* chamber. 
SulistH|uently. wlusi tlu‘ wall of the sper- 
nmdKTU anain contract tlu* basal outer rintt 
doses on the* inmu’ rimt and tlu* mature 
spenans an* expelled from the inma* cham- 
ber throup.h the opening of the inner tube 
at the hast' of tlu* spermatheca into the sper- 
mathecal thud thendiy reachinit tlu* vaginal 
portion td tlu* bursa. Thus, tlu* outer and 
inner lulu*s at tlu* base of tlu* sp(*rmatluH’a 
iippeitr to act in tlu* Ilrucluds r(*spectively as 
aflerent and efh*ri*nt thuds for the ingress 
and egrt*ss of sptn'ms. 

Division td Kntonmlogy, H. MuKEiur. 

Indian Agri. lies. Institute, 

Nc*w Delhi, 

April 22, Umi 

♦The prtn.rnc^* td Cup-shupcrl structure.s at 
the distill ends nf the Imrsa in Hruchnn mitiu- 
timlmm Mt»tsc*h., II. pisorum In, h lb aiJlniB 
Frtth, Koeu ligiihmt such -a hypothesis. 

h MuKherji, D., and Bhuya, A, H., Jcmia 
Morph., Philiulelphia, Ugi7,61,rifj*2l4. 2. Sharp, 
1),, iirul Muir, F. TfrtUB, Kni, .Vo-, l.ondon, 
Part III, IIH2-I3 II Zuch *r, F., Arh. IHoL 
Rrichnurntn 11130, IS, 254-33, 


on SPAWNING CONDITIONS AND 
LAEVICIDAL PROPENSITIES OF 
CARASSIUS AURATUS* 

In Japan gold fishes are naturally distribut- 
ed even in the smallest streams and are used 
as food.* They have got themselves natura- 


lised in North American waters whore they 
are known to grow to a si/.e of two feet ; 
whei-oa.s in India they thrive only in, garden 
pools and eistei'ns where they arc cultured 
as ornamental fishc's. Tlu'y attain a maxi- 
nnmi size of (dght inches in length. 

Althougli Khan* has studied the spawning 
of this fish from the Punjab, the conditions 
under which it breeds have not been ascer- 
tained. An attempt was mad(i by us to 
study the conditions under which the fish 
thi-ives and breeds in three dijfTcrent places 
with vai-ying meteorological conditions in 
South India; and the results are briefly stat- 
(‘d below; 


tMUulitit ‘US 


Ma.lnis 




AiKitulia- 

rajupcllah 


n.uc ..1.1 

V2Am 

274I-1048 

5-2-1049 

'Purhidily ill (‘in. .. > 

:io-() 

>:)()*0 

>3()*() 

‘rcincral ui'c* in ^3!, .. 

21* 4 

20*3 

27-S 

pU V.'lhu! 

7*2 

7*0 

8 *.35 

ni.s.solv<‘(l ( 

4»0 

.">•2 

;{•.') 

Frc(i(:(».(p.p. 10(1,(11X1) 

o-or4 

()*:b7 

nil 

ai<.u lionati's 

is-oh) 


.i‘)*8;i:{ 

(lM‘. 100,000) 

Chlnivtli'S as chloriiu' 

10*4 

4-2 

M*() 

(i>.i>. ni(i,o(M») 

Sili« ;»tcs as Sin., 

1*4 

prestnit 

2*;u)i 

(p.p. 100,001)) 

PlioMphnte.s as 1* 

()‘0()‘l 

iirtsscnl: 

0.H)S:! 

(p.p. lOD.OlMM 

Nmalc.s ;iH N 

nil 

nil 

nil 

(p.p. lOd.diiO) 


The fish spawns throughout the year with 
maxima from May to August and from 
Kovemher to January. In Mangalore, South 
Kanara District (lat. 12" 1)2/ N. and long. 74" 
50' E.), where the cllmaie is humid with an 
average* rainfall of 130 inch(*s pc*r year and 
th<* atmospheric tc*mp(*raturc* i’ang(*s from G8 
toDf/’Fothe fish htis been obsc'rved to breed 
prolificly in gardc*n ponds. It was found to 
spawn in cemc'ut cisterns in Anantharaju- 
pettah, Cudappah Di'siriet (lat. 14'' 20' N. and 
long. 79" 5' E.) which is one of the most arid 
parts of the Madras Province situated in the 
interior. The* annual rainfall varies from 20 
to 30 inches. The temp(‘rature rises to 10()"F. 
in summer and falls to 55" F. in winter. In 
Madras (lat. 12" 5TN‘. and long B0‘^ 20' F.) 
where the mean temperature is between 75 
and 88*' F., the fish has been observed to 
breed in aquarium jars containing the City 
Corporation tap water. In all these places 


* Published with the kind permission of the 
Director of Industries and Commerce, Madras. 
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the fish attains maturity in on-e year when it 
is about three inches in length. 

The physico-chemical conditions of the 
above three places immediately after breed- 
ing had taken place are given below : 

The embryonic and larval development 
were followed by us and found to agree with 
the observations of Khan. The larvae were 
noticed to commence feeding on the fourth 
day on the following organisms : 

Desmidiacece : Closterium, Cosmarium : 

Diatomacece : Cocconeis, Cymbella, Gom- 
phonemaj Melosira, Navicular Nitzs- 
chia, Synedra : 

Algce : Ankistrodesmus, Aphanocapsa; 

Protozoa : Chilomonas, Euglena, Eudorina 
and Phacus. 

Adult characters were fully assumed when 
25 mm. in size and one month old in all the 
three places. Colour varied from red, yel- 
low, olive brown to black. 

It is thus found that the gold fish could be 
propagated in simple garden pools and aqua- 
ria under varying meteorological condi- 
tions. This is encouraging from the point of 
view of the. present movement to establish 
in popular favour for keeping and breeding 
fancy fishes. The gold fish is however pre- 
daceous, and has been observed to feed on 
young ones of Etroplus suratensis, Barbus 
stigma and B. ticto and on its own young 
ones below one inch in size. Gold fish cul- 
ture -in ferneries and ornamental ponds is 
also an effective check on mosquito breeding. 
Atkins® and Schrenkeisen® have found the 
species to be effective larvivores. We have 
observed the fish to consume about 200 mos- 
quitoe larvae in 24 hours. The fish can be 
transported over long distances without any 
casualty provided the water in the 
container is changed every six hours and the 
temperature is kept below 30® C. 

P. 1. Chacko, 

S. V. Ganapati. 

Freshwater Biological Sta . , 

Kilpauk, Madras, 

April 1949. 


1, Otaki, K., Fujita, T., and Higurashi, T., 
J. Imp. Fish. Tnst. TokyOj 1906,1, 1. 2. Jordan, 
D. S., Fishes, New York, 1925. 3. Mellen, I. M., 
and Lanier, R. J., 1001 Questions Answered 

about Your Aquarium, New York, 1935. 4. 

Khan, H. M., J. Bom. Nat. Hist. Soc., 1929, 23, 
614. 5, Atkins, E. H., Ibid., 1901, 13, 695 6. 

Schrenkeisen, R., Fieldbook of Freshwater. 
Ei§hes of North AmeriQCt, New York, 1933, 
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ON THE OCCURRENCE OF 
ENTEROPNEUSTS IN SHINGLE 
ISLAND, GULF OF MANAAR^ 

The occurrence of Balanoglossids in Krusadai 
Island has already been reported.^ The area 
where they are available in moderately 
large quantities has been termed as the 
‘ Balanoglossus area ’3. 

On the 7th, 8th and 22nd of October 1943, 
fifty specimens of Balanoglossids were col- 
lected from Shingle Island which lies cut 
away from Krusadai by a gap of over a mile 
and a half width. The specimens were col- 
lected from the southern shores of the Island 
in a small lagoon enclosed by dead coral 
reef. The animals were found comparative- 
ly deeper down the sand than at Krusadai. 

Though systematic collections of marine 
animals have been made in Krusadai and 
nearby islands by various biologists year 
after year no record has so far been traced 
to indicate the presence of this protochor- 
date in Shingle Island. A search for these 
animals in islands nearby would throw more 
light on the distribution and ecology of this 
primitive chordate. 

Krusadai Island, G. K. Kuriyan. 

Gulf of Manaar, 

February 1949. 


1. Published with the kind permission of the 
Director of Industries & Commerce, Madras. 

2. Narayna Rao, C. R., Curr. Sci., 1934, 3, 70. 

3. Ramanujam, S. G. M., Ibid., 1935-9, 427. 

SEQUEL TO THE HYBRIDIZATION 
BETWEEN THE SUGARCANE x THE 
BAMBOO 

Professor C. A. Taylor of State College of 
Agriculture, Brookings, South Dakota, 
U.S.A., considers that the systematic posi- 
tions of the bamboo, sugarcane and the 
panicoid grasses might need revision in the 
light of successful hybridization between 
the sugarcane and the bamboo. He thinks 
that the floral morphology and anatomy of 
the genera Arundo and Ochlandra might 
throw some light on the problem and 
wishes to get into touch with researchers 
in India who have worked on the two 
genera. 

T. Nagar, T. S. Venkatraman. 

Madras, 

June 19, 1949. 

ON A NOSTOCHOPSIS FROM MYSORE 
Large collections of a species of Nostochop- 
sis agreeing closely with N. lobatus (Wood) 



No, ? 
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(U‘itlc*r vvt‘rt‘ rre(‘ntly in the Cauvory 

h'iver whirls nnaiihni a stiuly in soint' (Intail. 
Tiu* al|M iH'furs in abundanct^ during’ the 
lanntfts fmni Nnvt^iuht'r tu Janua.ry, attaclu'd 
(Kigs. I-{)) to tho lai’/ic buiddcr.; jsubincn'nod 
in \vatt‘r anti shaIttM't'd frotn t^>:posurc‘ 
to dirtH't (.'iirrt'nts. As th(‘ ali'.i nrows 
iii si/t‘ its at tanhitiont to tiu‘ rot’ks biH'onu'S 
loss lirnn and iinally rads dcdacht'd. bk>nse- 
<|iundly tmuua*ous individuals art' found 
float !nr. in tiu^ ourronts and this secnns to 
bo inu‘ of tin* nnportant niodos of dispersal. 

'rhe younr, thallt a|)}H‘ariike small qiui.sh- 
rro(*n pinlHSfcds on tlu‘ subnu‘rr<Hl .surfata^s 
of tlu‘ rtH'ks. Karlior stare-s than llu^s(* also 
oovur on tlu‘ rt>oks as Hat slimy tauTustations. 



Fu;h, I 12 

Figs. 1-6. Showing tl\e diwclop neat stages 
of the thidlus. Natural sb.e. Fig. 7. Section 
through young tludltu to show the hollow 
nature 2, Fig. B. Hnlavged view of part of 
the same ^ 2'h Fig. fb Furtion of the tricho- 
men at the hrunelung /.one • l)?6. Fig. 10. 
Showing the dcvolepinent of the lateral brancdi 
* 1)70. Fig. U. Lateral h.derocyst < 070, 
Fig. 12. Intercalary heierocyst x 970. 

As development prucetHis. tlu^ young baloort- 
shaped gelatinous thallus as.sumes a sub.spheri- 
cal to globoid .shaptu and shows nunxerous 
convolutions. In the mature condition 
the thallus measures up to 20 cm. in 
diameter (reported to be 3 * 5 /t by oversight 
by Desikachary'), and is cinnamon-yellow 


to yollowish-brown in colour. In many 
cases, small green islands of actively growl- 
ing groups of filaments are seen on the 
mature thallus. 

Microtome sections of the young thalli 
r(‘vealed that in early stages the filaments 
are compactly arranged without any space 
in the centre. However, in a relatively ma- 
ture condition a large hollow space is form- 
C‘Cl in the centre (Figs. 7 & 8) as is 
cluiracteristic of Nostochopsis lohatus de- 
er i bed in detail by Geitler- and by Desika- 
('hary.‘ Some of the stages in the forma- 
tion of the hollow space have been followed. 
In brief it may be stated, that the hollow 
space in the centre is formed as a result of 
moving apart, or lax c^rrangement of the 
lilamenls which get grouped compactly to- 
wards the periphery (Fig. 8). 

Morphological study of the material col- 
lected by the writers revealed that the plant 
body is composed of a tangle of filaments em- 
b(‘dded in an amorphous gelatinous matrix. 
A fah'ly largo thallus is differentiated into 
a ba.sal attachment region where the fila- 
nuuits arc small contorted and without much 
('(dl (‘ontents, a middle region which is hol- 
low or rarely traversed by groups of lax 
11 laments, and an outermost region where 
th(^ long filaments are densely grouped and 
have tapering ends. 

Within the thallus the trichonies are ra- 
dially arranged. Each trichome can be 
roughly difTcrentiated into a basal region, a 
middle region showing branched condition 
and the cells manifesting beaded appearance 
(Figs. 9 & 10), and a projecting portion. 
Th(' cells of the basal and middle regions 
are barrel-shaped while those of the pro- 
jecting portion arc cylindric to rectangular. 

The heterocysts are either lateral [in 
which case (Figs. 9 & 11) they are either 
sessile or borne on one to four basal stalk 
cells] or intercalary (Fig. 12). The lateral 
hcterocysts arc ovate-ellipsoid to spherical, 
and measure 5-0— 9*2 x -S'™ -9 -O/r. 

Grateful thanks are due to Dr. L. N. Rao, 
for helpful suggestions and encouragement 
and to Dr. M. J. Thirumalachar for help in 
making field observations. 

' , ' H. C. Govindu. 

Baxigalore, B. A. Razi. 

April 16, 1949. K. M. Safeeulla, 

1. Desikachary, T. V,, J. Indian Bot- Soc- M. 
O. P. Comm. Vol. 1916, 225-38. 2. Geitler, L., 
*‘Cyanophyce£e in Pascher's Susswasser-flQrd 
1925, 12. 174-76, Jena: 
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OCCURRENCE OF HYALINE TRABAE- 
CULAR CELLS IN THE MESOPHYLL 
OF DERRIS BENTHAMII. 

In the course of the studies on the foliar 
sclereids of flowering plants the writers 
noticed the presence of conspicuous trabae- 
cular cells in the leaf sections of Derris 
Benthamii Thw., which warranted a more 
detailed investigation. In sections of young 
leaves there is a single layer of palisade cells 
contiguous with a layer of collecting cells. 
Beneath this, a single layer of hyaline roun- 
ded cells forms a distinct stratum thus con- 
necting the spongy cells below and the 
collecting cells at the top. 

Observations indicate that as the leaves 
mature, the hyaline cells elongate conside- 
rably transforming themselves into long 
trabaecular cells (Fig. 1). These broaden out 





Fig. 1. Trans, section of the leaf-showing the 
disposition of the trabaecular cells, x 150. 

at either ends and connect the collecting cells 
with spongy cells. Large air spaces are diffe- 
rentiated in the mesophyll as small pockets 
bordered and supported by the trabaecular 
cells. In early stages, the trabaecular cells 
possess dense cytoplasmic contents, and con- 
sidering their articulation with the collecting 
cells, they appear to take part in the trans- 
location of solutes and plastic materials 
within the leaf. In the mature leaves how- 
ever, these cells appear vacuolate and their 
cell walls become conspicuously thickened 
with cellulose material. Many of them turn 
brown due to accumulation of tannin mate- 
rial within their lumen. 

Similar, though not so conspicuous, hya- 
line cells usually termed as ‘middle layers’ 
have been recorded in some members of Le- 
guminos^ including species of Derris, Lon- 
chocarpus, Pongamia and others.^ These 
cells are also reported to turn brown in 
later stages due to the accumulation of tan- 
nin material but they are never known to 
elongate into long trabecular cells as seen in 
Derris species under study. 
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We wish to thank Dr. M. J. Thirumala- 
char for guidance and help. 

M. R. Science Institute, T. Ananda Rao. 
Gujarat College, 

Ahmedabad. 

& 

Agricultural College, H. C. Govindu. 
Hebbal, Bangalore, 

May 30, 1949. 


1. Solereder, H., Systematic Anatomy of the 
Dicotyledons,!, p. 258, Oxford, 1908. 


SCHIZANTHUS SP. A HOST OF 
TOBACCO LEAF-CURL VIRUS 

During January 1949 over 50 per cent, 
plants of Schizanthus sp. in a particular 
area of the Institute were found to be 
diseased. The infected plants were stunted 
and their height was below 12" whereas the 
normal healthy plants were over 24" in 
height. The leaves of affected plants were 
much reduced in size and bronze in colour. 
In general, the affected plants offered a 
crowded appearance. The leaves exhibited 
downward curling and rolling of the 
margins of leaflets inwards. The severely 
affected plants failed to produce any 
flowers, but the less severely affected 
plants bore comparatively few flowers 
which failed to set seed. Fig. 1 shows an 
infected plant of Schizanthus. 



Fig. 1 


All 'attempts to transmit the disease by 
inoculation with the extract of infected 
Schizanthus leaves in the presence of car- 
borundum powder to Nicotiana tahacum L., 
varieties Harrison's Special and White. 
Burley, Nicotiana glutinosa L,, Lycopersi-' 
cum esculentum Mill., variety Sutton’s 
Early Market, Datura stramonium L., 
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no. 7 '1 

Jill!/ I !)•!!( 1 

SoUinnin nh.inini 1,., Sohni ii.iii uudijlonim 

Jactf., anti (’a/Katana (Uiiniitin I,., uii- 

.sur«a‘K;-;f ul . 

disaasa was, hnwavrr, surrassf ally 
traasmitt«Hl by y,rai't lo Nlrt}il(nui 

ialHictun var'u‘ty i 1 anaaur:; Spacia], 

Dili uni ::lr{i nnniiiun li. and I Jirniivrriiciiiu 
vsndtntf Hui MUI., varitdy SiiUon's bhirly 
IVIarkat . 

On Nn'iitnina iitUariun var. liarrLstufs 
Sprtdai, dnwiuvaiai t'ln liny of ynuuy. h‘a\a‘S 
was nhsi*!'Vi‘d ahtnit liva wt'aks aitis* p, raft- 
lap. 'rius was. ai’aianpani<‘tl by putdvt'rinp 
and (‘hlurutn* araas tni Urwtn' U*av<s;. 'Pha 
Vidas iUi tha uihitnssula oi thi‘ Usiv<'S showisl 

priM'iHJta. and thiakaniiir. al (‘(*rtain plaaa.s 
whU’h w,is fnlha.vail by tin* dt^valapiaaat of 
mmiarons* small Si'saUy iUiji-.shapad 
i*natuHis-. 'riu* iaavas warn inuaii riHluaad 
in si/.a and tin* l>lant on \vhol(‘ was 

appraidabiy tlwar fad. 2 shows Srhi- 

Liinthudi pp'aftad to tobaat*a plant. 



Uatiira s(taiu aiiant i‘xhd)it<Hl ntarkisl 
tlownward carl my, raduation in si/.a and 
mottliup and wriukaup ol‘ tlu‘ laava.s. 
The symptom pi stun* on l,jirup,'r,slcn)n 
i>sculenium was almost idantiral with that 
of Datura stranuniiutn, 

Whiti* !Hi*s (lhoni*N'ia iahu’^i Chm.) fcrl in 
tnicrorage.H on disau .stnl Srhizaat has plants 
for 24 hours wht*n t ransftn'rtHl to youn^ 
plants of Nkotiaaa (abavutn, variety 
Harrisords Spcndal in the insert-proof house' 
successfully produced typical symptoms of 
the ieaf-curl disease. 


ilie importance of Schizanthus sp. as a 
iiost of the virus lies in the fact that it may 
sm-ve as a source of infection to other 
aconomic crops. 

•tiianks are due to Dr. R. S. Vasudeva, 
Hoad of the Division of Mycology and Plant 
Pathology, for his guidance. 

Division of Mycology and R. P. Garga. 

Plant Pathology, 

liuiian Agri. Research Inst., 

New Deilii, 

Jiiaa Di, 1041). 


A NEW METHOD FOR THE 
DIAZOTISATION OF AMINES 

In connection with our work on the prepa- 
ration of a few azodyostulls from 13-ammo 
htsi/.anihrone, a rapid and easy method for 
tlu* preparation of the diazonium salt was 
ixHiuiretl. Tiu' i3-amino benzanthrone is 
insoIubU‘ in acids under the usual condi- 
tions and hc‘uce the diazotisation presents a 
special probk'in. A. Luttringhans and 
Ik Neresheimer (Ann., 1929, 437, 259-89) 
have <*ari‘i(‘d out the diazotisation of the 
above anunc) using nitrosyl sulphuric acid. 
Th(‘ nu‘Uiod liowever is not rapid and easy. 
We have developed a new method for dia- 
/.otisation of the amine. The method can 
Ih‘ outlined as follows: — 

TIh' amine (1 mole) is dissolved in con- 
(•(Sitrated nitric acid (3 moles). The mix- 
tun ‘ is ('xternally cooled by ice and salt 
and is then treated with the calculated 
amount of sodium bisulphite or sodium hy- 
drosiilphitc' (hydros) dissolved in a small 
(luantity of water. The temperature is not 
allowcxi to rise a^bove 0-5“ C. At higher 
U *rnperatu res, the reaction proceeds ox- 
trc-mely vigorously. The reaction is com- 
plete within 3-5 minutes. 

Tli(' method has been extended to other 
aromatic amines belonging to the benzene 
and naphtliaksie series. In all the cases stu- 
died, rapid and successful diazotisation was 
observed. Further work in this connection, 
is in progress and a detailed paper on the 
same, will be published shortly. > 

St, XavioPs College, A. Dias. 

Bombay No. 1, A. N. Kothare. , 

May 25, 1949. V. V. Nadkahny. , 
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The Freezing of Super-Cooled Water. By 
N. Ernest Dorsey* Transactions oj the Ameri- 
can Philosophical Society, New Series. Vol. 
38;, Part 3, November 1948. Pp. 247-328. 
Price $ 1-75. 

In this memoir which extends well over 180 
pages, Dr. Dorsey of the United States National 
Bureau of Standards, author of the “Proper tie 
of Water-Substance"^ reports the results of his 
investigations of the supercooling and freezing 
of water. These studies though carried out in- 
termittently, extended over a period of twelve 
years. The report does, not contain any start- 
ling results; but it is; a record of the basic facts 
concerning the subject. 

The primary purpose of the investigations ac- 
cording to the author was to determine how 
variable might be the temperature to which a 
given specimen hermetically sealed in a glass 
bulb can be supercooled, and whether and to 
what extents the supercooling is affected by 
(1) agitation, (2) thermal shock and (3) length 
of time that the specimen had been supercooled. 
The results obtained have been compared with 
those Which have been widely believed to be 
demanded by the kinetic theory of freezing call- 
ed the “ homogeneous theory ” and the author 
has come to the conclusion that the above theory 
is entirely inapplicable within the range of 
supercooling covered by this work. A new and 
explicit heterogeneous theory of freezing, which 
accounts qualitatively for the observed pheno- 
mena has been outlined and discussed. A 
bibliography containing 1&.6 references to 
original papers has been included. 

R. S. K. 

Svalof (1886-1946). History and Present 
Problems. Edited A. Akerman, Ph.D.j et aT. 
Lund, 1948. Pp. 389, Price £ 1-10-0 or 20 
Swedish Kronen. 

The Swedish Seed Association celebarated its 
sixtieth anniversary in 1946. In connection 
with this anniversary it lias produced this vo- 
lume bearing the name of the Swedish village 
Svalof, which is now known to all the plant 
breeders, owing the plant breeding station lo- 
cated there and administered by the above 
association. 

This volume is symposium by the different 
specialists concerned with agricultural improve- 
ment in Sweden and directly connected with 
Svalof station. The different papers deal with 


the organisation and history of the station, as 
well as the practical and’ theoretical aspects of 
plant improvement for Swedishi agriculture. 
The editors are Doctors A. Akerman, O. Tedin 
and K. Frbier and the English technical editor 
is Dr. R. O. Whyte of Aberystwyth. In the 
t w enty-two papers, a clear picture of the acti- 
vities of the research station is presented, and 
owing to the high quality of the work, is a wel- 
come contribution to knowledge of plant breed- 
ing. 

The name Svalof is to many, connected with a 
method of selecting from hybrid progenies. As 
can be expected from the record of the station 
the chapters dealing with hybridisation and 
selection, generally, or in specific crops, is cri- 
tical and informative, andl is likely to be of use to 
plant breeders in India. In use of X-ray in 
induction of useful mutations, the Sava^lof station 
has made considerable effort and the relevant 
chapter is of interest. Dr. Levan deals with the 
cytogenetic aspect of breeding, and discusses 
the production and utilisation of polyploid crop 
plants. In this new branch;, very few successes 
can yet be recorded, but Svalof is testing and 
developing a promising line of work, the am- 
phidiploid wheat — ^rye hybrid and this is dis- 
cussed by Dr. Arne Muntzing. 

The avowed function of the book, ‘to indicate 
the willingness of Swedish Plant Breeding to 
take part again in the international collabora- 
tion of scientific plant breders" is well fulfilled. 
The typography and illustrations is of the high 
standard familiar to readers of *Hereditas\ 
The occasional awkwardness in English idiom and 
usage is scarcely noticeable by the reader in- 
terested in its technical content. 

C. G. 

Growth Substances and Their Practical Im- 
portance in Horticulture. By H. L. Pearse. 

(Aberystwyth ) : Commonwealth Bureau of 

Horticulture and Plantation Crops. Tech. 

Com., No. 20), 1948. Pp. 233. Price 12 sh. 

6 d. 

The Commonwealth Bureau of Horticulture 
and Plantation Crops has brought out previous- 
ly two communications on plant hormones with 
regard to their practical importance in horti- 
culture. These communications are (1) Plant 
Hormones and Their Practical Importance in 
Horticulture (Tech. Com. No. 12) by H. L. 
Pearse, who is also the author of the commimi- 



jVo. 7 1 

ilulu 

ratitju luuicr rcvii'W and (2) Fruit Fall and F.s 
C'lUiirol hy Syulludiu (Jrnvvth Sub.stancH\s 
('om. No. Id) by iM. <■’. Vyvyan. In Tvcfuiical 
(Unnniu niciituyn No. 20 INnirsn hu.: nul duly iu- 
ci>r|)ural«ni the iiiioriu d ion uududod in ‘I'rrh 
cal Ch>nj No . 12 auti \\\ lint h;c‘ al:;u ;nldt‘<l con- 
i.iderahly by lad'nrniti; to rcciail infonaa- 

tiun available on the :.ubjt‘cl:;. 

The .siunmarisinj’ n! th • va 1 litarature avail- 
able ini urowth .sulr.tanct‘s has btHSi doiu' under 
dsfTtn-enl hea<iinhs m reapeiS ut their ust‘.s. Tiu' 
lirst .siH'tiun disil.s with usi* of nrnwth substances 
in veKetative piau^ahatiun {ulhAved l>y otlus-s on 
trisitnient ot sccaLs and .s<HHllinhs» Ireatnusit of 
growing t)lants and iiutuetiun nf pai tlKUUKSu'ijie 
ckwtdopnunU of fruit. 'PIu* last but uiu* s<vti<Jii 
whiehjleabs with stdeidivc hornajnal wtHslicitlc.s 
is although or jiructu’ul ijnp.ndauce in horti- 
culture has a far widtu’ appUcatitui in general 
a'truiunnic practice;, since <aintrid of weeds in 
Cl ups is uC greater nupdriance. 'l’lu« Iasi two 
sections deal with the inhibihon of dub d<‘ve- 
lopment and t>ther piacUcal uses <d' g.ruwth 
s u b s I a n c es r s j a s * 1 1 v id y . 

Suiee hornames an* r<‘r.pousilde nut <ndy n\ 
promoting growth liut also in its inhibition it i : 
not surprising to hnd the number oi dillVrent 
horticultural i>raclices to which growth sul)- 
Mances can be put to use. The varietl ustss of 
growth substaiua*s are very clearly summarised 
an<l horticulturi.sts will tind tlu* inrorination 
giv(*n of considerable help. 

rb’actical hints of importanct* glvim ar<* those* 
relating to the sul)staiHH‘,s to he used fox' tin* 
difr<*rent purposes, tludr dose, duration of 
treulxnent and method of application. The 
eiXect of growtli sub.stances on histological 
development and the physiolox'y vif treated 
plants are also dealt with. 

IBS pages or nearly thn*e~fourths of ilu* (‘Oin- 
nxunieatian is devoted to an indt‘K ol tyiiiial 
results obtained liy the use of growth substanee.; 
on cuttings of over BHO plant siHHOes including, 
varieties and hybrids*. This inforinali<ai would 
be of coxisiderable importance to worki'rs who 
desire to investigate further the elTect of 
growth substances on other untried species. 

The exhaustive work done by Iknir.se ean 
easily be gauged by the extended bil)Iiogra])hy 
furnished at the end winch includes over 1405 
references, Blven at that tlie author modc'slly 
states that reference has been made ii> as many 
wox'ks as possible and that possibly there may 
be some omissions. Of the references I'urni.sh- 
ed it is observed that more than 1275 fall with- 
in the period of 1927 to 194B which indicate.s 
that a gi'cater amount of work on growth sub- 
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.stani'cs has been carried out during the past 
two decades. 

Ilorlicullural workers the world over should 
he indebted to Pearse for summarising the ex- 
tensive literature on growth substances in a 
mminer that wamld be useful to laymen as well 
as advanced workers in the held and they 
should also be thankful to the Commonwealth 
Ihirtsui of llorlicl uiure and Plantation Crops for 
bringing out the eommunication which will be 
ol inestimabk^ value to further work. 

L. S. S. Kumar. 

Five Figure Tables o£ Mathematical Func- 
tions. 'by 'b B. Dale. (Edward Arnold & Co., 
boiuloii), Second Tklition, 1949. Price 6 sh. 
net. 

2'liis hook of tables whovso first edition appear- 
t'd in 1902, and which was reprinted several 
limes now appears witli some slight changes, 
'fhe* book is inteiuic‘d for advanced workers in 
Appli(*(l Mailuanatics and Statistics. It con- 
tains, bi*sidi*s tlu* usual logarithmic and trigono- 
m(‘lrie tabU*s, tabh'S of the Bessel Functions 
hr), .1, (.r), ,1,, (;r), In (:r), Tables of the 
Probability Int*gral Erf (x) , Tables of the 
KIlipl ic funi'tion.s 

V] (K, 4>) /(I k- sin- .r)i dx 

0 

</• , 

F (K, (/>) * / M - k" sin" aO'-i dx, 

0 

whore sin 0 , K, and some other tables. 

The book is not a comi)oncUous treatise like 
the fainou.s Jahnkc'-Kmdc tables, but is a handy 
book of I2l pag(‘s, and should on that account 
provi* pojmlai* for the type of students for whom 
it is intt'uded. 

C.N.S. 

Anatomy of Semixopitheciis entellus. By 
A. Anunthanarayana Iyer (Indian Publishing 
nou.so), 1948. Pp. 1B2. 

This book is the outcome, according to the 
author, of the numerous requests of the fellow- 
workers to have in print an anatomical 
account of Scmno})iihevu!f which was subrmtt- 
ed by the author us a thesis Cor the M.Sc. 
degree of Madras University in 1942. 

While fragmexxtary analemical accounts of the 
sacred Indian Langur were available, no con- 
nected account of all the systems could be had 
andthe book before us, aims at giving an account 
of all the systems of the Old World monkey 
and also examines the interrelationships of 
the Primates. 

After discussing the systematics of the group 
(Chapter II)', externals are described in 
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Chapter III, flexor lines and papillary ridges 
(dermatoglyphics) in Chapter IV and the 
skeleton in Chapter V. Semnopithecus shows 
the lacrimo-ethmoidal apposition and it would 
have been very useful if the causes and modifi- 
cations responsible for the erect-sitting of the 
Langur were narrated. We are not impressed 
with the figures 2, 3^ 13 and 14; better photo- 
graphs could have been reproduced. 

The Langur lacks an inguinal ligament 
(Chapter VII) and the system is described in 
great detail (Chapter VIII). With regard to 
the facial musculature, the author argues that 
the musculature is generalised and the buccal 
hernise have in no wsLy altered it. 

The author has definitely been able to 
to confirm that the stomach is not of the 
ruminant type though spuriously resembling 
it. Barring Lemuroidea, the entellus stomach 
is tripartite like that of the Primates and each 
part is subservient to its mode of diet. 

While describing the ductless glands, in- 
dependent ones (Chapter XVI) which function 
as endocrine glands are described omitting 
discreetly the pancreas. The heart and the 
principal vessels are dealt with in Chapter 
XVII. For a student ot human anatomy, the 
blood vascular system of Semnopithecus is not 
very different except for the too frequent varia- 
tions met with in the venous system. In the 
chapters of the nervous system the labellings 
of the fissures, etc., is impossible to read. 
Semnopithecus brain occupies a very high 
position among that of the Cercopithecid 
series and it is hoped that the author will 
be able to give an account of its minute 
structure. 

Chapter XXI is devoted to recounting a set 
of twenty significant features of Semnopi- 
thecus. An exhaustive bibliography and index 
follow. 

A number of minor errors have crept in; 
Semnopithecus (pp. 129, 106) and Macacus 
(p. 108) commence with a small letter; 
cutaneous is wrongly syllabified (p. 45, fig. 27); 
xitiiold for xiphoid (p. 85, fig. 61); Palaento- 
logy for Palaeontology (p. 174); photo 76 does 
not show what it is intended to. No uniformity 
is observed in citing years of references (pp. 47 
and 48); the use of definite article before 
generic names (pp. 104, 110, 112) and structures 
named after discoverers [Spigelian lobe 
(p. 104), Sylvian fissure (p. 140)] is undesirable. 
The term 'Entellus’ (pp. r40, 145) should have 
been in italics. Finally reference to Sutton 
is not given in the bibliography. 

The book is a valuable addition to our know"* 
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ledge of the Old World monkey serving as a 
companion volume to “The Anatomy of the 
Rhesus Monkey”. A study like this will not 
only enable us to gain a better comparative 
account and knowledge of the higher Primates 
but also help us to place systematically the 
group on a firmer basis. 

L. S.R. 

Report of Proceedings of the Specialist Con- 
ference on Geology and Mineral Resources, 
London, September 1948 . (His Majesty’s 
Stationery Office), 1949. Pp. 1-18; Price 6d. 
net. 

The British Common Wealth Scientific Offi- 
cial Conference held in 1946, had suggested that 
certain of the subjects may be discussed in 
Specialist Conferences called at suitable in- 
tervals availing of the opportunities provided 
by the presence of delegates from the Com- 
monwealth Countries at International Cong- 
resses or Meetings. Accordingly, just after 
the close of the International Geological 
Congress which was held in London from 
August 5th to September 18th, 1948, a meet- 
ing of the geologists "representing United 
Kingdom, South Africa, Southern Rhodesia, 
Canada, Iniia, Australia, New Zealand, 
and the Colonies, was convened. It was not 
a gathering for discussion of ’Scientific Papers 
on Geology and Mineral Resources, but was 
expressly invited for drawing up concrete 
proposals for Commonwealth collaboration- 
In drawing up the proposals, the members 
were not bound by any of the suggestions or 
directives made by the 1946 official Conference, 
and Sir Edward Appleton in his opening 
remarks to this Conference advised the mem- 
bers themselves to decide first what the object- 
ives were and then to formulate the kind of 
machinery required to attain them. 

The Conference met for 3 days and discussed 
many questions— such as the facilities existing 
and required for a proper survey of the mineral 
resources and reserves of the Commonwealth, 
presentation of Mineral Statistics, training 
of geologists, geophysical prospecting, photo- 
geology, palaeobotany; clay minerals, coal 
research, and publications. A number of re- 
commendations have been made. The constitu- 
tion of a permanent committee to[be known as 
the Cemmittee on Mineral Sources and Geology 
with members from each of the participating 
Commonwealth Countries,— together with some 
details regarding the executive and secretarial 
work of this Committee— have been recommend- 
ed. As regards presentation of Mineral 
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Statistics, it was that the ((ucstion or 

fiirnuilatinit the <ie|.est*e of standardisation 
sliouhi he disc’ussetl at the C'onunonwealth 
Statisticians Cuid'c*reucc scIieduliMi to meet 
in Australia. 

The i\ni({Tcnre vvhih* notini^^ witii satisfac- 
tion thi‘ increased facilities hein.if provided 
ft>r thi* assessment of iniiun*al resources by 
i ht‘ resiHs ti ve governments, lias recommended 
that salary seaUss and eare<‘r (Opportunities for 
Cieohreisds throuidmut the C'onimonwealth 
should he coinparahh% and^ also that the re- 
quisite standard fc.r entruiu'e into the otllcial 
r.iu>lohical surveys l)e nviintained hy prescrib- 
ing a goo{i homnirs dt^Kree or its <s(ui valent 
in iteolony, piaTerably supplementeti by post- 
pp'aduate resisirch work- Another resolution 
is to the ctTcca that (hjvernmenls .should further 
the study of sptsnaliscd problems in neoIofT.Vf 
geophysics and rnitieral investigations by faci- 
litatinn either exchange of specialist workers 
or visits of specialists from one eountry to 
another* Such pm'sonal contacts would be a 
more elTetdive way of s<'curimt mutual co- 
operation and undtu’standinh between the 
woi k(U*s in ditferent countries. 

Annant.'d tht^ lasioIuUons rtdnlinh to publica- 
tion, two are very impendant: (i) that a 
central organisation Ukt* the Geophysics 
I)(‘partinent of the Imperial College of Science 
in Loiutfun inigltt he invited i<) act as a centre 
for co-ordinating and disseminating the 
infornnlion contained in reports of geophysical 
investigations, and (ii) that the Geological 
Surveys througlnml the C’ominon wealth .shoul<l 
take steps ttJ puldish an annual volume of 
abstracts of all geological papers published 
relating to the terriUndes for which they are 
ri^spcmstble. 

All the various recoinmendation.s of the 
Conference appear pracdieahle and there i.s 
no tloubt that the Commtmwealth C’oun tries, 
indivldiudly and as a whole, will stand to 
benelH if early steps are t iken to implement the 
5 ul>stance cjf these restdaitlous. 

M. lb K. Rao. 

A Prospector’s Handbook to Radioactive 
Mineral Depcisits. i){*partnirni of Scientific 
dr InduHirlal Research, Gcotopicat Survey and 
Museum. (London: H, M. Stationery OMcc), 
UHlh Pp. 1-28. Price (lei. net, 

Kvt?r since the possibility of utilizing Atomic 
energy was establishech the search for ores 
containing uranium and thorium has received 
great impetus. Naturally, there is much 
eagerness on the part of Geologists, Pros- 


pectors, and persons connected with the promo- 
tion of mineral industries, for procuring 
useful practical information on the mode of 
occurrence, methods of identification, process- 
c.s of concentration, and commercial intelli- 
gence concerning the radioactive ores. This 
Handbook supplies such information, and is 
a welcome addition to the growing literature on 
the subject. 

After furnishing a description of the eco- 
nomically important minerals which number 
about a dozen, a concise but quite com- 
prehensive account is given of the geo- 
logical conditions in which the radioactive 
mineral deposits have been found in different 
parts of the world. On the basis of the know- 
ledge and experience gained, valuable hints 
are given for exploration in virgin territory 
as to the nature of the rock-formations and 
geological associations which are likely to be 
favourable for the location of radioactive 
minerals. 

Supergeno deposits, polymatalliclode de- 
posits, pegmatites, carnotite deposits in sedi- 
mentary rocks, placer deposits, andothar not- 
able occurrences which are important 
sources for these ores, have been described. 

The po.ssibility of obtaining radioactive ores 
as by-products from certain of the existing 
mines in the tailings and other discarded pro- 
ducts from the quarry dumps, has been point- 
ed out- In.struments and methods of detecting 
the presence of radioactive minerals have been 
explained. The use of portable Geiger Muller 
counters, fluorescence lamps, photograhic tech- 
niques and some special chemical tests have 
been described with up-to-date information, 
in sulllcient details to serve the practical needs 
of the geologist and the prospector. It would 
have been better if a list of the instruments 
which have now come into the market under 
various trade names such as “Radioactivity 
Detector,” “Mineralight,” etc., also had been 
furnished in an appendix stating the addresses 
of the manufacturers and suppliers. However, 
those specially interested in purchasing the in- 
struments and intending to do active explora - 
lion, would do well to consult any of the official 
Geological Surveys engaged in work on radio- 
active minerals. 

The market for radioactive minerals usable 
for nuclear iission may be said to be almost 
unlimited. No other ores or mineral products 
command at the present time such an enviable 
position in the commercial world. To promote 
exploration for such minerals throughout its 
colonial territories, thQ British Ministry of 
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Supply have announced the minimum gua- 
ranteed prices for uranium ores of stipulated 
grade— an offer to hold good for the next ten 
years. The terms and conditions of purchase 
are set forth in the last chapter. 

Dr. C. F. Davidson, Chief Geologist, Geologi- 
cal Survey of Great Britain, who basso ably 
written this Hand Book, has brought together 
in a very short volume much useful and up- 
to-date information on the subject. 

M. B. R. Rao. 

Dictionary o£ Metallography’h By R. T. 
Rolfe- (M/s. Chapman & Hail Ltd,, London), 
1949. Pp. xii + 287. Price 18 sh.net- 
• This book is the first of its kind to offer the 


reader such comprehensive data on n 
subjects for which normally one has 
an unlimited number of books and 
very tedious task indeed. By pre 
entire data in an admirably concise 
tific manner, the author has filled ^ 
gap in the library of metallurgical 
The book will undoubtedly captu: 
rests of the students, research won'* 
professional metallurgists and erx. 
world over. 

The author deserves warm coni 
for his service to the community c 
gists. 

B. R. I 


SCIENCE NOTES AND NEWS 


High Altitude Research Station 
On the recommendation of the Council, a 
party of three scientists visited 'Sikkim and 
Jumontri on the Himalayas for selection of a 
suitable site for the establishment of a High 
Altitude Research Station. The Committee 
will soon visit the Baralacha area, after which 
final selection of the site will be made. 

An expert Sub-Committee, consisting of 
eminent scientists, is drawing up a detailed 
■plan for the Research Station, which will be 
fully equipped to handle snow survey and 
glaciology, meteorology, astronomy and cosmic 
ray research and investigations on mineral re- 
sources and the flora and fauna of the Hima- 
layan regions. The Research Station will 
function under the joint auspices of the 
Council, the Central Waterpower, Irrigation 
and Navigation Commission and the Indian 
Meteorological Department. 

Council of Scientific and Industrial 
Research 

New Schemes of Research 
On the recommendations of the Board of 
Scientific and Industrial Research, the Govern- 
ing Body of the Council has sanctioned the 
following new schemes of research at a cost 
of Rs. 1,50,000. 

1. Synthesis of Citrinin and preparation of 
derivatives of Citrinin~Dr. K. Venkata- 
raman, Bombay. 

2. Elucidation of the constitution of essential 
oils and their synthesis— Dr. P, C, Guba, 
Bangalore. 


3. Physico-chemical properties of 
ed and untanned-Dr. B. N. Gho s 

4. Scheme of research on leatho 
Das, Calcutta. 

5. Studies on colloidal instabili 
particles above and below t 
temperature— Dr S. K. Banerje* 
Mathur, New Delhi. 

6. Polarisation of downcoming'r?= 
Dr. S. R. Khastgir, Benares. 

7. Cellulose decomposition by so: 
special reference to its applic 
mentation technology— Dr. T. S 
Madras. 

8. Enzyme bates— Mr. S. N. Sen, < 

9. Research on soft X-rays— Pro: 
Calcutta. 

10. Development of magnetic < 
Mr. B. D. Toshnilal, Bombay. 

11. Development of an electronic 
quency analyser— Dr. N.B. Bhat 

12. Study of intensity variation < 
radio signals and their bearing 
sphere— Dr. S. S. Banerjee, Be: 

13. Studies of correlation betwec 
variation of region Fionisal 
ionosphere and similar varij 
Night Sky Emission— Dr. S 
Calcutta. 

Housing of the Scientific anc3l 

Societies in Calcutta 

A proposal has been sponsor 
housing of the offices of the s 
technical societies in. a centra] 
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Calcutta. The proposal envisages the provi- 
sion of an attached well -equipped scientiUc and 
technical library, a .science museum, an ap- 
propriate number of lecture and meeting rooms 
and also temporary residential accommodation 
to visiting members and other eminent sci- 
entists and specialists from difterent parts of 
India and overseas. Undtu- such a scheme, the 
disabilities which many of the institutions now 
suffer from would be largely removed, and 
better scope would be available for the in- 
formal discussion and solution of many prob- 
lems which have arisen atid will arise in the 
scientihe and technical Helds. It will also be 
possible to bring about frequent joint discus- 
sions of specialists representing the different 
sciences to effect a better appreciation of each 
others' views and scope of work, and the 
widening of the hori/.on of scientific knowledge, 
by removing the barriers which tend to confine 
the specialists to working in water-tight com- 
partments. 

The representatives of the scientific societies 
and learned bodies who met to consider the 
proposal have been unanimous in their sup- 
pt)rt and a committee has been formed to 
sugg,est ways and means of imple>nenting the 
proposal. 

Among the institutions whose support has 
already been obtained are— 

Indian Science Congress Association; Indian 
Institute of Chemical Engineers; Indian In- 
stitute of Metals; Zoological Society of 
Bengal; Geological, Mining and Metal- 
lurgical Society of India; Botanical Society 
of Bengal; The Mining, Geological and 
Metallurgical Institute of India; Bangyu 
Vignyan Parisad; Science Club; and Physio- 
logical Society of India. 

In addition the following societies are al.so 
giving consideration to the niatter^- 
Hoyal Asiatic Society of Bengal; Indian 
Chemical Society. 

The National Institute of Sciences of India 
has nominated a representative to take part 
ip the joint deliberations of the societies. 

Research-Club 

Addres.sing the members of the Eefiearch- 
Club, H.B.T.L, Kanpur, Mr. M. G. Gupta 
traced the history and tlieory of anodisation and 
colouring of aluminium and said that the prob- 
lem of protection of aluminium and its light 
auoys from atmospheric and chemical corro- 
sion is of great commercial importance 
specially in Naval and aircraft industries. Ano- 
disation has not only fulhlled the commercial 


demand but also developed an mstheiic aspect 
of the use of metal. It has now revolutioni.scd 
the metallurgical conception of the modern age. 

Continuing Mr. Gupta said that the anodisa- 
tion was an electrolytic process .similar to the 
electroplating and by electrolysis of acidulated 
water develops on the medal a tlnn film of 
Ah 0 . 1 , which besides being on auto-corrosive 
acts as a mordant for acid organic dyes, paints, 
varnishes, etc. Discovery and commercial ex- 
ploitation of this process ha.s opened a new 
chapter in tlie fabrication of the metal. To- 
day aluminium articles can be made in every 
siiape, shade and colour. 

Mr. Gupta opined tiuit the industry was a 
very paying on<' and witli a cajdtal investment 
of about Rs. 75, ()()() a net proht of about 35 Cf, 
cati bo exi.)ected. At present there is only one 
factory in U.P. and about half a do'/.en facto- 
ries in the rest of India working out this pri>- 
eess. 'Co-day Iiidia needed many m.ore such 
factories. 

Concluding the speaker said tlmt (»nly recent- 
ly anodi.sed aluminium sheets have been us(‘d 
for making plioto-prints and for produemg 
beautiful mulli-coloured articl<os and name- 
plates. 

Coconut Research Scheme, Ceylon 

Dr. Reginald Child has relimiuishedUhe post 
of Director of the Coconut Research Scheme, 
Ceylon, whic!h he has lield since 1932, He will 
bo succeeded by Mr. F. C. Cooke, B.Se., A.M.L 
Chem.E., who was Chemist (Coconut Producis) 
with the D(*partment of Agriculture, Malaya, 
from 1929-1938, and Catming OnVeer of the 
same Department from 1948 to 1949. 

Central Committee on Soil Science 

The Government of India have decided to 
appoint a Ckmtral Committee^ on Soil Scienc(' 
with a view to guide and co-ordinate the seien- 
tiflc .study of soil in the country which Is es- 
sential to put agrieultural production on a 
planned basis. Composition of soil, its depths 
its nutritional properties, mineral and moisture 
contents, etc*,, play a large part in intensive 
cultivation schemes which aim at producing the 
m.»3cimum out of the .soil without impairing ils 
fertility in any way. 

The functions of the Committee will be: 
to advise the Government of India on 
matters of soil research and soil surveys; 

to guide and co-ordinate the seientiHc study 
of soil so as to ensure that soli survey proceed 
on right lines; 
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to lay down the lines of soil survey to be 
followed for purely scientific and specific uti- 
litarian purposes, and soil survey training; 

to preserve in a central place the soil 
profiles representative of various types of soil; 

to provide for the interchange of informa- 
tion and samples regarding soil types amongst 
the workers within the country as well as in 
foreign countries. 

The Committee will be composed of: 

1. Dr. J. N. Mukherjee, Director, Indian 
Agricultural Research Institute (Chair- 
man) . 

2. Dr. Dalip Singh, Principal, Government 
Agricultural College, Amritsar. 

3. Dr. J. K, Basu, Soil Physicist, Govern- 
ment of Bombay. 

4. Mr. P. D, Karunakar, Agricultural Che- 
mist, Government of Madras. 

5. Dr. R. C. Hoon, Officer on Special Duty, 
Central Waterpower, Irrigation & Naviga- 
tion Commission. 

6. Dr. B. K. Mukherjee, Director, Sugarcane 
Research Station, Shahjehanpur, U. P. 

7. Dr. A, T. Sen, Soil Conservation Officer, 
Ministry of Agriculture, and 

8. Soil Survey Officer of the Indian , Agri- 
cultural Research Institute (Technical 
Secretary ) . 

The Committee will function^under the Cen- 
tral Ministry of Agriculture. Soil profiles from 
various Provinces and States will be preserved 
at the Indian Agricultural Research Institute, 
New Pusa, and the work on the preparation of 
soil maps of India, according to the lines laid 
down by the Committee, will be entrusted to 
the Institute. 

British Association for the Advancement 
of Science 

The next annual meeting of the British As- 
sociation is expected to be held in New Castle- 
upon-Tyne from August 31st to September 7th 
1949. Sir John Russell, F.R.S., the President of 
the Session, will deliver the Presidential Ad- 
dress on ‘World Food and World Population”. 
Among the evening discourses scheduled to be 
delivered during the session is the one to be 
given by Dr. Hans Petterson, Leader of the 
Swedish, Deep-Sea Expedition, on Exploration 
of the Ocean Floor. 

A full programme giving detailed arrange- 
ments will be published about August 10' and 
will be sent to all who intimate their intention 
to attend the meeting. 


Institute of Jute Technology 

An Institute of Jute Technology is in the 
process of being jointly sponsored by the 
University of Calcutta and the Indian Jute 
Mills Association. The Institute, which is 
estimated to cost Rs. 20 lakhs on 'capital ex- 
penditure and Rs. 2 lakhs recurring annually, 
will conduct research and train personnel for 
the industry. 

Research in Yoga 

The Government of India have sanctioned 
a grant of Rs. 20,000 to Kaivalya Dhama, an 
Institute for training in Yoga, to conduct re- 
search on the scientific aspects of Yoga. The 
Institute has been functioning at Lonavla, 
near Bombay, for the last 24 years. Accord- 
ing to Swami Kuvalayananda, Founder Direc- 
tor of the Institute, the aim is to “develop a 
philosophy and a culture through the co- 
ordination of yogic experiences and modern 
sciences that would lead to a proper under- 
standing of man as a whole and thus avoid 
any future conflicts between man and man’^ 

World Forestry Conference 

President C. R. Ranganathan of the Forest 
Research Institute, Dehra Dun, will re- 
present India at the World Forestry Con- 
ference which is scheduled to meet at Helsinki 
during the middle of July (10th to 20th July). 
The conclusions reached at the Regional Con- 
ference held recently at Mysore will come up 
for discussion. The agenda for the plenary 
session includes discussion on forest resources 
and requirements, repurcussion of industrial 
and chemical development on sylviculture and 
forest management. 

Big Engineering Exhibition in Glasgow 

Scotland will play an important part in the 
Festival of Britain to be held in 1951. One of 
the main displays connected with the Festival 
will be staged in Glasgow and will be one of 
the four major exhibitions to be held outside 
London. 

It will be planned to illustrate ‘the theme of 
Britain's contributions- past, present and 
future— to heavy engineering and shipbuilding. 
It will last about 14 weeks and is expected to 
attract at least 1,000,000 visitors. No similar 
exhibition has ever been organised on so large 
a scale before. It will vividly present the 
story of a cenfury's progress in all forms of 
heavy engineering. 


Editor*. M. Sreenivasaya, B-A-, F.I.I-Sc*.., F-A-Sa- 
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ROLE OF SCIENCE IN NATIONAL RECONSTRUCTION 


Cluvcrnnunit of India has on the 
^ {>t‘rasion of th(' S(H*ond anniversary of the 
IiulepiauliUUH' Day, n‘viewt‘d the position 
with rt‘,sp<‘et to Iht^ establishineni of 11 
National lialmratorit*:; which are expended to 
play a vital roU‘ in the conlt'xl of National 
reeonsiriadion. The atnounl to be spent 
on (‘onstriU'tion and et|uipnn*nt of institu- 
tions intendtHl to SiU'Vi^ th(‘ n<H‘ds of such a 
vast country as India the total cost will ho 
Fis. H.HOJiO.CHK) is sitiall coiuparial with the 
larnc sums s|)eut on rtsasirch in eountries 
hk«* thi^ IIS.A. and live Uuit(‘d Kin^Jidom. 

Thtsse National I.ahoruluries are heinu or- 
fvanised inuler the auspices of the Couneil of 
Scientific and Industrial Restsirch. Ha<‘h 
laboratory will covt*r all aspends of res(*arc]i 
in its ri*s|H‘Ctive Held and will be <*quipped 


with semi-process or pilot-plant faciUties 
for translating laboratory investigation into 
industrial practice, 

Th(‘ roles played by both tundumental 
and applied aspects of research have been 
fully recognised, and the laboratories are 
intended not merely to aid a particular in-* 
dustry with knowledge that is already avail- 
l)le but also In the furtherance of such 
knowledge. Problems bearing on widet' 
social aspects ulfccting the welfare of the 
conimimity will also come within their par‘- 
view, and they should bo in a position to try 
alternative approaches to a problem simul- 
taneously. It is not intended however that 
work of a kind ordinarily within the' scope 
of research laboratories of industries or of 
Universities shall be undertaken. 
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National Physical Laboratory 
Largest of the laboratories, the National 
Physical Laboratory is being located in Delhi. 
Its functions will be similar to those of the 
National Physical Laboratory in the U.K. 
and the Bureau of Standards, U.S.A. It will 
have eight divisions, dealing with weights 
and measures, applied mechanics and mate- 
rials, heat and power, optics, elecricity, elec- 
tronics and sound, hydraulics, and analyti- 
cal chemistry. It is also proposed to attach 
a division of industrial physics, so that dis- 
coveries made at the laboratory may be 
worked out on a semi-cornmercial scale. 

The Laboratory, the main wing of which 
is expected to be ready by the end of this 
month, is being built on a site of nearly 60 
acres and is estimated to cover .a total floor 
area of 220,000 sq. ft. Fully air-condition- 
ed, it will be manned by more than 250 
scientists and technicians. 

National Chemical Laboratory 
A special feature of the National Chemi- 
cal Laboratory — under construction at Poona 
— will be the development of new processes 
up to the pilot ^plant stage so that industry 
may- -be induced by the practical results ob- 
tained to, adopt the processes developed for 
large-scale production. A pilot-plant for 
the manufacture of chemical cotton is at 
present being established. 

This Laboratory will have seven main divi- 
sions, devoted to inorganic chemistry, phy- 
sical chemistry, chemistry of . high polymers, 
organic chemistry, bio- chemistry, chemical 
engineering, and survey and intelligence. 
The staff will consist of about 150 scientists. 

' National Metallurgical Laboratory 
To be established at Jamshedpur, the 
Metallurgical Laboratory will cover a total 
working area of 63,000 sq. ft. and its 
staff will include more than 100 scientists. 
Besides metallurgical research, it will under- 
take research on ores, minerals and refrac- 
tories as applied to metallurgy. A note- 
worthy feature will be the Laboratory’s col- 
laboration with Tata’s, and .already one re- 
sult of this collaboration is a Scheme for the 
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substitution of manganese for nickel in aus- 
tinitic steels. Specialists from the Labora- 
tory will also be sent out to render technical 
advice to industrial firms in respect of other 
metallurgical operations. 

Fuel Research Institute 

Research already under way at the Fuel 
Research Institute, being built at Digwadih, 
in the Jharia coalfields, is of considerable 
importance to India’s industrial develop- 
ment, and the results obtained so far on 
blending of coal for coking, and washing of 
coal have evoked wide interest. The Gov- 
ernment of India recently appointed a com- 
mittee, under the chairmanship of Dr. M. S. 
Krishnan, to advise on the adoption of these 
results on a large scale. 

The Fuel Research Institute, which will 
undertake work in connection with Govern- 
ment’s plans for production of synthetic li- 
quid fuel, low temperature carbonisation, 
utilisation of coal-tar products and introduc- 
tion of pulverised coal in boilei's (locomotive- 
as well as stationary) will be manned by a 
scientific and technical staff of more than 
150. 

Central Glass and Ceramic 
Research Institute 

The Central Glass and Ceramic Research 
Institute’s building is nearing completion in 
Calcutta. 

It is proposed to set up a pilot-plant for 
optical glass manufacture. A sand-washing 
plant has already been installed, and follow- 
ing a survey of glass sands in the United 
Provinces, Central Provinces, Bihar, Punjab, 
Bombay, Madras and Travancore, mote than 
120 samples have been analysed and graded. 
Research work on multi-cellular glass and 
coloured glass is under way. 

Central Leather Research Institute 

Plans have now been drawn up for a full- 
fledged Central Leather Research Institute 
in Madras. 

Sections will be devoted to leather testing, 
chemistry, bacteriology, microscopy and 
physics. There will also be a model research 
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tannery, a pilot-plant for tannin extraction 
and glue manufacture, and a workshop. 

Central Food Technological 
Research Institute 

Set up under the auspices of the C.S.I.R., 
the Central Food Technological Research 
Institute is housed in the Cheluvamba Man- 
sion in Mysore— a gift fi'om the Mysore Gov- 
ernment. 

Work will be conducted in 10 sections: 
storage and preservation; food surveys and 
raw materials; dietetics and field studies; 
food information and statistics; food con- 
tainers; food adulteration; food sanitation; 
food processing; food engineering, and bio- 
chemistry and nutrition. 

Central Drug Research Institute 

Drug research is an integral part of 
India's health programme. The Central 
Drug Research Institute is being set up at 
Lucknow, with five main divisions dealing 
with chemistry, botany, pharmacology, bio- 
chemistry and microbiology and ‘clinical 
science. 

The ‘Chattar ManziT Palace, a gift from 
the U.P. Government, will house this insti- 
tute. Remodelling of the building to suit 
the needs of the Institute is already under 
way. 

Central Road Research Institute 

Facilities for road research as undertaken 
in Western countries do not exist in India. 
Knowledge regarding materials and tech- 
nique of road construction and its auplica- 
tion to improvement of roads in this country 
is essential. 

The proposed Central Road Research 
Institute will include in its programme of 
work: study of the technique of construc- 
tion and maintenance of roads with due re- 
gard to the use of indigenous materials; 


survey of Indian soils with the object of 
evolving cheap rural roads; investigation of 
problema of road safety; development of an 
improved type of rural vehicle which, while 
efficient in operation, would be less destruc- 
tive to rural roads than the existing types* 

The Institute is to be located in Delhi, and 
a site of about 70 acres near the Delhi- 
Mathura Road, about a mile beyond Okhla 
railway station, is., being acquired for this 
purpose. 

Electro-Chemical Research Institute 

Research of an applied character with a 
view to enlarging- the production capacity 
and efficiency of existing industries and fos- 
tei'ing new industries based on Indian raw 
materials will be the main function of the 
Institute. Provision is also being made for- 
basic and fundamental research. 

To start with, there will be two main di- 
visions — ^Electrolytic and the Electro thermic. 
In addition, it is proposed to set up ancillary 
laboratories consisting of analytical, che- 
mical engineering, testing and standardisa- 
tion and electronic sections. 

Central Building Research Institute 

A Building Research Unit was set up at 
Roorkee in 1947 to deal with problems such 
as construction of low-cost houses and utili- 
sation of cheap construction materials. It 
is proposed to extend the activities of vhis 
unit and establish a Centr.al Building Re- 
search Station at Roorkee. Its functions 
will include: examination of building ma- 
terials in common use and methods of ap- 
plying them with. a. -view to effecting eco- 
nomy and improvements; examination of 
hew. materials and processes; scientific aiag-* 
nosis of difficulties and failure of materials in 
their application; and dissemination of in- 
formation for the benefit of the building 
industry. 
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A STUDY OF THE MICROTONAL VARIATIONS IN FREQUENCIES IN 

KARNATIC MUSIC 
C. S. AYYAR 


I N a Conference held in April 1929, South 
Indian musicologists tiicided that the 22 
srutis of Bharata in Hindu melodic music 
have the following relative frequencies : — 


European 

Name of note Relative 

C yclic 

notes 

or the swara frequency 

cents 

C 

Sa 

1 

0 

D flat 

ri 

(256/243 

90 

t 16/15 

112 

D 

Ri 

J 10/9 
i 9/8 

182 

204 

E flat 

ga 

1 32/27 

1 6/5 

294 

316 

E 

ro ( 

1 81/64 

386 

408 


Ma 

f 4/3 

498 

F 

1 27/20 

520 

F sharp 

ma 

45/32 
i 64/45 

590 

610 

G 

Pa 

3/2 

702 

A flat 

da -j 

I128/81 

8/5 

792 

814 

A 

Da 1 

' 5/3 

. 27/16 

884 

906 

B flat 

1 

ni 

1 

r 16/9 
i 9/5 

996 

1018 


Ni 1 

' 15/8 

1088 

B 

.243/128 

1110 


the figures in brackets, differing by a fre- 
quency ratio of 81/80, a comma, or 22 cyclic 
cents. 


N.B . — For purposes of clarity, the twelve 
frets of the vina in the octave may be 
denominated f i, Ri, ga, Ga, Ma, ma, Pa, da, 
Da, ni, Ni and Sa higher — the capital let- 
ters standing for the swaras of the Diatonic 
Scale — Sa being the open shadja string, re- 
lative frequency being 1, the higher Sa be- 
ing of rel. freq. 2 or 1200 cyclic cents. 

. In fixing the above values for the 22 srutis. 
South Indian musicologists apparently fol- 
lowed the method originally suggested by 
Helmholtz^ and recently also advocated by 
Fox Strangways^ and other Western inter- 
preters of Hindu music, of tuning Strings 
by true fourths and true fifths. They also 
decided , in the 1929 Conference that as the 
shadja has been universally adopted as the 
fundamental for Karnatic melodic music, 
the 22 srutis may be defined as given 
below : — 

Sa, (R, R,) (R3 l\) (G, G,) (G, G,) (M, M^) 

(M3M,) 

Pa, (D^ D,) (D3 (N, NJ (N3 N,) 


R standing for Rishabha, G for Gandhara, 
M for Madhyama, D for Daivata, N for 
Nishada since Shadja and Panchama once 
decided on, cannot change in melodic music. 
Thus the 10 frets in the vina, besides Sa and 
Pa, have been given twin names. They went 
so far as to give examples purely subjective-- 
ly of the ragas in which the several R’s, G’s, 
M’s, D’s andN's appeared in present-day me- 
lodic music, although the ascent and descent 
of swaras in ragas may continue to be defin- 
ed by the 12 frets of the vina. To cite one in- 
stance, they laid down that da of Saveri 
raga is and has a relative frequency of 
128/81. 

Prior to the Conference mentioned above, 
the writer of the present note had studied the 
variations of the frequencies -with the help 
of a Sonometer and in a paper, he had shown 
that there are, in Karnatic music, several 
prolongable notes in an octave, at which the 
human voice can stand for a definite length 
of time and which can be easily produced 
on the violin without a gamaka by means of 
the bow; and in the same paper he had aver- 
ed that the small semitone as defined by 
Ellis^ (relative frequency 25/24 above Sa) 
and the corresponding note above Pa of rela- 
tive frequency 25/16 are prolongable notes 
and that, as the voice cannot stand steadily 
at frequencies 256/243 and 128/81, gamakas 
are produced from the above prolongable 
notes, as in ri and da of' Saveri raga. 

From his personal experience in violin 
play, the author had also reasons to doubt 
whether the difference in frequency in the 
‘andolika gamaka’ within the same swara, 
viz., i. in Ri of Madhyamavati raga and ii. 
in Da of Begada raga could only be a comma 
(rel. freq. 81/80) as would appear from the 
theory of 22 srutis mentioned above or 
whether the variation was not much more. 

With a view to finding a solution to these 
questions, the present author had arranged 
with the National Physical Laboratory, 
London, in 1933-34, to take photographs of 
vibration curves of the gamakas by means 
of a Duddell Oscillograph, and for purposes 
of their measurements, the gamakas were 
played by the writer on his violin according 
to the standard classical style. Relevant- 
extracts from the Report of the Director of 
the National Physical Laboratory dated the 
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12th February 1934, given to the author, in 
this connection, arc reproduced below : — - 
The sound from the violin was received 
by a condc'Hser microphone distant about 
2ft. from the violin, and connected through 
a valve ampUner to one of the vibrators of a 
Duddcll Oscillograph. The wave form of the 
sound was recorded on photographic paper 
by means of a revolving drum camera at- 
tached to the oscillograph. A time scale was 
provided on each record by a second vibra- 
tor which registered the wave form of the 
electrical output from a standard valve 
maintained tuning fork, operating at a fre- 
quency of 1000 cycles per second. The 
player and the receiving microphone were 
situated in a lagged cabinet so as to avoid 
as far as possible, any interference from 
extraneous noise. Communication between 
the player and the operator of the recording 
apparatus was maintained by a system of 
visual signals, controlled by the mechanism 
of the shutter on the recording camera, the 
player being warned one second in advance 
of the opening of the shutter and also at the 
commencement and conclusion of the expo- 
sure. The duration of the exposure was 
approximately one second in each case. 

‘'In all, seventeen records were made,” 
(each record measuring 47 cm. C. S.) 


etc., as registered by the oscillograph records 
have been worked out and analysed by a 
Physicist and a full report about the same 
is being published elsewhere. 

The important results are however, brief- 
ly summarised below : — ■ 

i. In da of Saveri raga, the variation 
(or gamaka) is from rel. freq. 25/16 — a small 
semi tone above Pa — to rel. freq. 8/5-a semi- 
tone above Pa i.e. — a measure of 42 cyclic 
cents. On analogy, the gamaka inri of Saveri 
raga will be from rel. freq. 25/24 to 16/ ' 5. 

ii. The gamaka or variation in Ri of 
Madhyamavati raga is from rel. freq. 10/9 — 
(a minor tone above Sa) to rel. freq. 8/7 i.e., 
a measure of 49 cyclic cents. 

iii. The gamaka in Da of Begada is from 
rel. freq. 5/3 (a minor tone above Pa) — to 
rel. freq. 12/7 i.e., a measure of 49 cyclic 
cents, a ratio of 36/35 subsisting between 9/5 
and 7/4. 

It is interesting to note that the variations 
in frequencies within the same swara are 
quarter-tones of definable frequency, which 
exist between n^tes arising at certain aliquot 
parts of the Sa and Pa strings. In (i) above 
the variation is 42 cyclic cents, while in 
cases (ii) and (iii) it is 49 cyclic cents. 

The above is merely a preliminary study 
and does not claim to settle finally the im- 
portant questions relating to the microtonal 
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The oscillograph records in respect of a 
lew of the intere^sting gamakas are repro- 
duced below : — 

The frequencies of the various gamakas, 
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variations in frequencies in Karnatic music. 
It is, however, the considered opinion of the 
author that these questions can be decided 
satisfactorily only by ohjective, and not by 
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subjective, metbods. For instance, the 
author would suggest the frequencies 
Should be actually measured by modern 
scientific methods similar to those outlined 
on this note. With a view to avoiding un- 
necessary controversy, the author would 
also suggest that the gamakas should be 
produced for purposes of these experi- 
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ments by recognised masters of the art of 
violin play. 


1. Helmholtz, ^^Sensations of Tone-p. 280- 
Translation by Ellis. 2. Fox Strangways, 
The Music of Hindostan (1914), p. 117 & his 
article on ‘Music" in the Legacy of India, p. 311. 
3. Ellis, ‘‘ Helmholtz"s Sensations of Tone, 
pp. 453 and 456. 


Indian Dairy Research Institute 


INDIAN DAIRY RESEARCH INSTITUTE 


T he Indian Dairy Research Institute, 
Bangalore, celebrated its Silver Jubilee 
last month. The Institute had a very che- 
querd career during its period of existence, 
and cannot as yet be said to have crossed 
the final hurdle. It is the youngest of the 
central institutes devoted to one of the most 
important branches of applied agriculture, 
and started its career at Bangalore as Im- 
perial Institute of Animal Husbandry and 
Dairying in 1923 under the able guidance 
of the late Mr. William Smith. The main func- 
tions of the Institute were to develop foun- 
dation herds of importaiit Indian milch 
breeds, and train personnel in the modern 
methods of dairy husbandry. Though a 
Scotsman by birth, Mr. Smith was a lover 
of Indian cattle, and inspite of many diffi- 
culties and obstacles the young Institute had 
to face, he succeeded in laying a strong foun- 
dation, and inspired his staff and students to 
the noble ideal of service to the cow. The 
Institute which was functioning as a section 
of the Imperial Agricultural Research Insti- 
tute was reconstituted in 1936 into an inde- 
pendent department and the name of the Insti- 
tute changed to the Imperial Dairy Insti- 
tute. The question of expansion of the 
Institute has been engaging the attention of 
the Gk)vernment of India for a long time, 
and a small beginning was made in 1940 
opening a new Imperial Dairy Research Insti- 
tute at Delhi with the late Dr. Davies as 
its first Director. Due to various circum- 
stances it was transferred to Bangalore in 
1941, and in course of time the two institutes 
were combined into one under the name of 
Indian Dairy Research Institute. The pro- 
posal to expand the Institute, so that it will 
be in a better position to render active help 
to the country's .biggest industry, is still 
under the consideration of the Government of 
India, and it is hoped that many suggestions 
that have been made will bear early fruits. 

In course of its work the Institute has 
been able to develop fine pedigree herds of 


Gir and Sindhi cows and Murrah buffaloes, 
and distribute its surplus stock all over the 
country. The Institute has also an artificial 
insemination centre which will no doubt 
contribute a great deal towards the improve- 
ment of local stock. The service is gratis, 
and so far over 3,000 inseminations have 
been done with striking success. 

Another important activity of the Insti- 
tute is training of personnel in modern 
scientific methods of dairying. The Institute 
gives a two years diploma course, called 
Indian Dairy Diploma, recruiting nearly 35 
students every year. In addition there is 
a short-course especially useful to man in 
the trade. Honorary workers are also taken 
for post-graduate work in dairy husbandry, 
dairy bacteriology, dairy chemistry and 
dairy technology. There is now a proposal 
to open a degree course in dairying. 

The Institute has bee.n able to develop its 
scientific sections considerably since 1941 
under its able directors Dr. Zal R. Kothavalla 
and Dr. K. C. Sen. During this short period 
some interesting and important problems 
have been tackled. To cite only a few: 
•study of the variation in the quantity and 
quality of milk due to different feeds and 
seasons, utilization of different feeding stuffs 
and bye-products of industries, chemical 
composition of milk and milk products, 
freezing point of milk, enzymes and vita- 
mins of milk, composition of ghee, storage 
properties of butter and ghee, standardisa- 
tion of methods of manufacture of dairy 
products, standardisation of chemical and 
microbiological methods of analysis of milk 
and milk products, nutritive value of milk 
and milk products, bacteriological quality 
of market milk, keeping quality of milk, 
microflora of dahi and butter, etc., etc. 

With this brief description of the manifold 
activities of the Institute we wish it many 
useful years of active service for the benefit 
of our country, and its premier industry—^ 
dairying. • - ' * * ^ 
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CAUSTIC EMBRITTLEMENT OF BOILER PLATE AND RIVET STEEL 

B. R. Nijhawan 

Assistavt Director, National Metallurgical Laboratory, Council of Scientific and 


Industrial Research, 

comprehensive data exists on the 
present state of knowledge regarding 
caustic embrittlement of boiler plate steel. 
Extensive research work has been done on 
the subject in America, England and Ger- 
many. A review on the work done on the 
subject is given by Cofebeck, Smith & 
Powell.^ Parr and Straub^ established the 
main features of this type of embrittlement 
from w'hich later investigators took their 
clues. Co-related abstracts of Partridge and 
Schroeder^ remain the standard of reference 
down to 1935. These researches have 
narrowed down the conclusions to two 
somewhat divergent schools of thought. 
Both views are, however, in agreement that 
the caustic embrittlement cracks differ 
widely from those ordinarily met with in 
common failures of metals such as fatigue 
or progressive cracks, fractures produced 
by direct tension and bending under dyna- 
mic and static stresses, etc. The latter cracks 
are usually transcrystalline, i.e,, the path 
of fracture runs across or through the 
crystals. Caustic embrittlement cracks in 
boiler steel are, however, typically inter- 
crystalline following closely the grain 
boundaries. 

The American and British researches 
have shown that the presence of alkali in 
the boiler-feed water and stress in the metal 
are essential for caustic embrittlement 
failures. Hydrogen absorption in the metal 
may also play an important part. 'Obvi- 
ously no boiler-feed water can, in its 
normal state, contain enough alkali to 
cause cracking. The trouble, however, 
originates at leaky riveted seams and joints 
when alkaline feed water penetrates and 
fails to circulate freely thereby causing 
concentration of alkali due to evaporation 
of the water in the capillary spaces. As a 
result concentrated solution a'nd eyen solid 
incrustations are formed in the capillaries 
of the respective joints and seams of boiler 
plates. A cracked boiler on dismantling 
reveals strongly alkaline whitish-brown 
incrustations at the joints between the 
plates and around the rivets. With the 
above condition another factor must also be 
present to cause cracking and that is high 
stress in the rnctal, Internal stress result- 
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ing from cold work through bad-riveting, 
excessive hammering bending for forming 
the drums, caulking, etc,, is most impor- 
tant. 

The stress must also exceed the yield 
point of the metal. Correcting by force, 
bad alignment of rivet holes, heavy caulk- 
ing to ensure parallelism between the edges 
of the plates, excessive rivetting, pressure 
and use of improper snap-heads for riveting, 
etc., all contribute to introduce stress in the 
metal. Without, however, optimum chemi- 
cal condition of water, the stress in the metal 
by itself is unlikely to contribute towards 
caustic embrittlement. Thus there should 
be first (1) Leakage in the joints that allows 
concentration in the capillaries of the boiler 
seams, (2) An embrittling boiler water and 
(3) High stress in the metal. Embrittling 
boiler feed water has been found to contain 
high alkalinity with low sulphate contents. 
Boiler Code Committee of A.S.M.E. have 
recommended ratios of sulphate to alkali- 
nity as a precautionary measure against 
embrittlement as follows ; — 

Boiler pressure lbs. per 0-150 150-250 over 250 

sq. inch 

Ratio of sulphate and 12 3 

alkalinity 

However, cases of intercrystalline crack- 
ing have been recorded in boilers where 
the above ratios were consistently main- 
tained. Straub and Bradbury^ have recom- 
mended a sodium sulphate/total alkalinity 
ratio greater than 1*0 together with sodium 
chioride/total alkalinity ratio above 0*6 
for steam pressure upto 250 lbs. per sq. 
inch. 

The addition of phosphate to the water 
has not been reported to be effective where 
the chloride/alkalinity ratio fell below 0*2. 
Alumina additions have been reported to 
prevent embrittlement at higher boiler 
pressures above 500 lbs. per sq. inch. 
For intermediate boiler pressures of 350 
lbs. per sq. inch both the chloride/alkali- 
nity and sulphate/alkalinity ratio and also 
the ratios expressed by appear 

to play an important, part in controlling 
embrittlement. 
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The second school of thought 
hv cLman workers in the field tends to 
hold the steel responsible for boiler plate 
failures and claims that to be satisfactory, 
the steel must be specially resistant to 
corrosion attack under extreme “uditmns 
of temperature and pressure. The paper 
bvAthavales represents the German Data 
on the subject claiming that alkali is not 
the chief cause of the embrittlement but 
rather the type and quality of steel and the 
local stresses that are present in the boiler; 
that caustic embrittlement depends upon 
hydrogen absorption ; and upon precipita- 
tion hardening phenomena due to the 
presence of nitrogen in steel. Germans 
have recommended the us* of Izett non- 
ageing aluminium steels to prevent crack- 

mg- , , 

The above claims have not oeen sub- 
stantiated by Americans and British re- 
searches. Original Germans work which 
was undertaken following a disastrous 
boilers explosion in 1920 , formed the 
Vereinigung der Grosskesselbesitzer. Their 
work ignored Parr and Straub’s well-estab- 
lished features but emphasized the pro- 
cess of ageing in steel at boilers operating 
temperatures. Germans Izett non-ageing 
steel was expected to possess immunity to 
caustic embrittlement but it was later 
shown to fail in much the same way as 
boiler mild steel. Later German results 
have fallen in line with the results of 
others. 

The term caustic embrittlement is a 
misnomer just as fatigue cracking is. As 
pointed out by Desch^ the steel between the 
cracks does not become ‘‘ brittle ” but is 
merely fissured along the grain boundaries 
through external influences. 

Caustic embrittlement has not been re- 
ported from welded or seamless drum 
boilers owing to complete absence of leaky 
livetted joints providing narrow capillary 
spaces for concentration of alkalies, etc., 
unless at joints or fittings. 

The author has examined a number of 
cases of caustic embrittlement failures of 
boiler plates and rivets. The results of 
some of the typical investigations are 
discussed below : — 

In one case cracks were observed to have 
started from the rivet hole, extending into 
the interior of the plate as shown in Fig. 1. 
Fig. 2 shows the crack starting from the 
edges of a rivet hole at the joint between 


the boiler plates. Evidence of excessive 
rivetting pressure was left on the boiler 
plate in the form of deep circular indenta- 
tions around the rivet holes made by the 
snap during rivetting as shown in Fig. 2 . 
Deposits of reddish brown scale consisting 
of magnetic oxide of iron were observed in 
the crevices and at the contact surfaces of 
the lap joints from where pittings and 
several incipient cracks were observed to 
radiate. The reaction that takes place at 
the joints is: — 3 Fe + NaOH + 4H2O -> 
^6304+ NaOH + 4H2* 


CRACK 


FIG. 1 

Cracked Boiler Plate showing c.iusiic-embrittlement 
cracks starting from rivet-hole edge 


CRACK 


Fig. 2 

Cracked Boiler Plate showing fine cracks and deep 
circular hider^tations axQund riv^t hole? 


ii 
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Samples of boiler feed water gave the 
followini^ results on chemical analysis : 

NaoSO. 



Na<)ll NaOll alkaliaity 

lutit) latit) express'c'd 

as Na2C03 

0-78 


1 HoiliT pints tiiknji 
thrtMn;h gauijic 

cock 


2*ia 


0-15 


Boiler Blow clown 


1*211 

0-72 


1-80 

()‘(11 


0*28 

0*22 


considerably opened out through corrosion. 
Several branching cracks were also observ- 
ed. The branching cracks were observed 
in every case to be inter-crystalline as 
depicted in photo-micrographs Nos. 3 and 
4. The main cracks had in most cases 
extended out to either side of the plate. 


Analyses of boiler steel gave the follow- 
ing results : — 

Carbon 0-18% 

Manganese . , 0 

Silicon .. 0'105% 

Sulphur 0-027y,, 

Phosphorus .. 0‘035% 

Hardness Test .^-^Hardncss val ues were 
determined by means of the Vickers pyra- 
mid hardness to.sting machine using 30 kg. 
load on the surface of the cracked plate 
starting from the rivet hole edge, at inter- 
vals of 1/16" apart, with the following 
results : 138, 136, 135, 139 V.P.H. Nos. 

Brinell Hardness test with 3000 kg. load 
on the surface of the plate .f " away from 
the rivet hole gave a value of 137 li.H.N. 
The approximate tensile strength of the 
boiler shell plate calculated from the hard- 
ness value was about 30 tons per sq. inch. 

Bend Test . — Test piece taken from the 
defective plates away from the cracked 
area, could be successfully bent through 
180“ without showing any signs of cracking 
at the outer surface of the bend. 

Macro E.i:aviinatio7i. - Sulphur Print 
taken on a longitudinal section, of the 
plates failed to r<'veal any abnormality. 
Macro-etching of th(^ same sample showed 
satisfactory structur(‘. Sulphur Print 
taken on the longitudinal section of one of 
the rivets showed freedom from sulphur 
segregation. On maa-o-otching some of 
the rivets, fine circumferential cracks were 
revealed on the undersurface of the rivet 
heads near the junction of the shank and 
head as shown in Fig. 5. Macro-structure 
of the rivets appeared to be satisfactory. 

Microscopic Exaiaination.— “Section taken 
from near the cracked areas of the plate 
showed the normal fine-grained Sorbo- 
Pearlite and ferrite structures. Radial 
cracks starting from the edges of the rivet 
holes were observed. The main cracks had 



Showing micro-structure of the Boiler Plate and inter- 
crystalline caustic embrittlement cracks 



fig. 5 

Circumferential cracks in the boiler rivet at the junction 
of the ifhank head— considerably opened out through 
corrosion 

Conclusions . — The results of chemical 
analysis and physical tests showed that 
the material of the boiler plate was of 
satisfactory quality. Macroscopic and 
micro-examination showed that the 
material was normal for Boiler quality 
plates and was free from abnormalities. 

The inter-crystalline nature of the cracks 
starting from the edges of the rivet holes 
was definitely established by microscopic 
examination — a phenomenon associated 
with caustic embrittlement of boiler plates. 
That there was apparently leakage of water 
contents of the water in the capillaries of 
the imperfect and leaky rivet joints where 
the boiler feed water could not circulate 
freely, was evident from the deposition of 
solids at the plate joints and in the crevices. 
The boiler plate around the rivet-holes had 
been damaged through bad riveting as 
depicted in Fig. 2 showing deep circular 
indentations around the rivet holes made 
by the snap during riveting. This had 


278 


Caustic Embrittlement of Boiler Plate and Rivet Steel 


[ Current 
Science 


not only damaged the boiler plate, distorted 
the rivets and the rivet-holes, thereby 
causing an imperfect and leaky joint to 
develop but also had left the joints and 
seams in a state of severe stress — one of 
the essential causes of caustic embrittle- 
ment and cracking of boiler plates at the 
rivet joints. Such cracking of the boiler 
plates has always been known to be inter- 
crystalline in nature and micro-examina- 
tion of the cracked regions of the boiler 
plate in the present case corroborated the 
inter-crystalline failure of the metal. The 
boiler water, judged from its chemical 
analysis, was probably not of an embrittl- 
ing character although the controversy 
around the chemical analysis of embrittling 
and non-embrittling types of boiler waters, 
is still far from settled in the technical 
literature. 

In the present case the caustic embrittle- 
ment of the boiler plate appeared probably, 
to be due to the rivet joints and seams having 
been in a state of stress by riveting which 
through damaging the plate, distorting the 
rivets and rivet- holes, had formed a leaky 
and imperfect joint. This caused leakage 
of water and consequent concentration and 
deposition of the mineral contents of the 
water and oxides of iron therein at normal 
boiler temperatures. . Due to the same 
causes, the rivets had also developed 
cracking as shown in Fig. 5. 

Another case of caustic embrittlement 
of the boiler rivets showed whitish-brown 
alkaline deposits at the area of contact 
between the rivet head and the boiler plate 
as shown in Fig. 6. In this case the rivet- 
heads were severed off from the shank 
through caustic embrittlement of the 
rivets. The chemical composition as well 
as the quality of the steel of the rivet was 
quite normal. 



Fig. 6 

Whitish-brown alkaline deposits at the underside of 
^ ■ • -the rivet. heads 

Another; -case- of caustic embrittlement 
cracking of the boiler plate showed the 
formation of cracks from rivet-holes and 
whitish incrustation on the plate as depict- 


ed in Fig. 7. The cracks on' microscopic 
examination showed their inter-crystalline 
nature as shown in Micro-photograph 
8- The boiler-plate steel was of sound 



Fig. 7 


Showing caustic embrittlement cra:ks at the rivet holes 
and whitish incrustations on the plate’s surface 



Fig. 8 

Showing intercrystalline cracking in Boiler Plate owing 
to caustic embrittlement 
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FIG. 9 

Inter-crystalline cracking in boiler rivets due to 
caustic embrittlement 
XX' shows the path of the crack. 

quality and composition, showed freedom 
from abnormalities on micro and macro- 
scopic examinations and gave very satis- 
factory physical properties on testing. 



Whitish deposits 
Kk; 10 
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In another simihir cnsc of boiler-privet 
failure inter-ciystall ine craekiu.a' and 
whitish alkaline (l<‘posits at llu' rivi'l lunuls 
are depicted iu 9 and 10. Tlie rivet 

stool itself ^tave excel k'nt properties on 
physical and nu*lallurpic'il U'sts. Its 
chemical compositiuti coiiformed to I.R.S. 
speeidcation No. M7-39 for boiler (juality 
rivets. 
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NATURE CONSERVATION 
coru’(‘pt of nature conservation 
einbract*s several di.stinct purposes 
such as conservation of plant and ani- 
nic4 life, the scitmtific aspect which 
includes biolopucal r<‘sc*arch; held research 
and expetdment; the amenity aspect which 
cknils wilii lesthelic and recreational side 
and the educational aspect. The aesthetic 
and recrc'ational approach placed the main 
(‘rnphasis upon pre.servini,^ the cdiaracterisUc 
beimly of the landseape and upon providing 
ampl(‘ accc*ss and facilities for open-air rtn 
ert'ation and for the imjoynnmt of beauty 
in those ansts. Tlu^ major fc^atures of the 
Ikirk ctre made* easily a.cc(*ssible by provid- 
ing roads, trails and bridge^s, and living ac- 
commodation in the* fcH-m of hostels, etc. The 
scitmiific approach which in no way under- 
estimates the oesthidie values, was primarily 
directed to the advancement of knowledge 
and its application to human welfare. “The 
educational aspect” as the Special Commit- 
tee on Wild Life Conservation observes “is 
in many ways complementary to each and 
all of the others. True appreciation of sce- 
nery rests in part upon, and is certainly en- 
hanced by, some understanding of the rocks 
and the variety of landscape which these in- 
duce, the shapes of the rocks and the 


* Abstract Of Presidential Address delivered 
by Mr. M. S. Pandhaw t, before the Section of 
Botany, 38th Indian Science Congress, Allaha- 
bad. 1949. 


AND NATIONAL PARKS 
variety of landscape which these include, 
the shapes of the vaJk'ys and suminil.s, 
the flow of the streams, the clill’s tMul dunes 
and flats of the coast, and all the rich vm*- 
dure with which thc\y are cloilied, are things 
which cmi invigorate and refresli iht* mind 
and upon which a de(*p cultiire can be base’d. 
The more widely this appr(*ciaii()a (‘an b(* 
dilfused, the sounder will be the mcmlal and 
physical healtli of the nation.” 

The type of areas which ui'e in iuhhI of 
conservation can bt^ (’lassilk'd unden* the fol- 
lowing categories: — 

L—N(aionaL Parks and Nature Rvsernev, 
National Parks may be (k4im‘(l as (‘xtensive 
areas of beautiful and r(4ativt‘ly wild coun- 
try with chai'acteristie landscaipe beauty which 
are also wild life sanctuari(‘s for Iht* pre- 
servation of big game, or otluM* mammals 
and birdwS, in which a.cc('.ss and facilities fur 
public open air enjoyment arc* also provlck'd, 
so that the people may be abk* to obs(‘rvc' 
wild lifeof all kinds in its natural surround- 
ings at close quarters. There is also need of 
nature reserves in the* national parks, which 
act as breeding reservoirs for shy animals, 
which it is desired to encourage and which 
are not accessible to visitors. 

IL ’ — GeologicM Monxmients and other areas 
of outstanding value: These include rocks, 
exposures or sections which because of their 
great geological interest should be preserv- 
ed as Geological Monuments, an(J which 
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should be given the same protection as to 
archeological buildings and monuments. 
These should be protected from mining, ex- 
cavations, prospecting and drilling or similar 
operations, 

III . — Local Educational Reserves: These 
include small areas of local country contain- 
ing representatives of local flora, which are 
reserved for educational purposes for the 
benefit of schools and colleges. 

National Parks 

Uncontrolled destruction of wild life has 
been going on in many countries all over the 
world, and . as a result of this natural fauna 
has dwindled and many species have be- 
come extinct. In countries of Western 
Europe like England the process of death 
and destruction has reached such limits that 
the sight of a wild bird or animal is regard- 
ed as an event of such importance, that it 
inspires many lovers of nature to write let- 
ters for publication in Times^ saying that 
they heard a cuckoo at such and such a 
place. With the modern means of rapid 
transport such as motor car, jeep, and aero- 
plane, the whole world is becomng so spee- 
dily opened up to travellers, tourists and 
traders, and with the increasing population, 
so much uncultivated land is coming under 
the settler’s plough, that the need for the 
preservation of fauna in national parks and 
reserves is being increasingly felt. 

National parks and reserves were origi- 
nally established in the United States of 
America. There are 26 National Parks in 
America covering a total area of 1,500 
square miles. The first National Park to be 
established in the U.S.A. was the Yellow- 
stone National Park in 1872. 

The lead of U.S.A. has been followed by 
other countries such as Canada, Australia, 
New Zealand, and the Union of South Africa. 
In South Africa, the Sabi Game Reserve was 
founded in 1898, and in 1926 it was renamed 
as Kruger National Park. The Albert Na- 
tional Park in Belgian Congo was created 
mainly ^ due to the efforts of an American 
naturalist Carl Akeley. Due to the creation 
of this sanctuary for wild animals the Gorilla 
has been saved from extinction. The Swiss 
National Park is about 62 square miles in 
area, and arrangements are provided in it 
for enabling the student and tourist to en- 
joy the more spectacular fauna and flora. 

National Parks In India 
In India the necessity of creating National - 
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Parks has found a tardy recognition. Dr. 
Baini Prasad has thus summarised infoima- 
tion about National Parks in India: 

“In 1934 a very great advance was made 
in the United Provinces through the groat 
personal interest taken by the enlightened 
Governor of the Province, Sir Malcolm Hai- 
ley, as a result of which the National Paiks 
Act of 1934 was passed. This Act provided 
for the establishment of National Parks and 
for the preservation of wild animal life or 
other objects of scientific interest and for 
incidental matters provided therein. As a 
result, the Hailey Park was demarcated as 
a National Park in the famous Path Doon 
and the hill forests to the south of it con- 
sisting roughly of an area of 99-07 square 
miles. Reference may also be made here 
to the Chamrajanagar Sanctuary of the 
Mysore State Forests which had been es- 
tablished with a view to offering complete 
immunity for animals and thereby making 
it possible for them to thrive without inter- 
ference. Introduction of other animals not 
found in the area was to be attempted, and 
the sanctuary was to provide facilities for 
the scientific study of the ' life-histories of 
different indigenous species of game.” 

National Nature Reserves 

There is also a clear need of establishing 
nature reserves within national parks. The 
principal purpose of such nature reserves is 
to establish breeding reserves for scientifi- 
cally encouraging particular species or com- 
munities of species the preservation or wider 
spread of which within the park it is desired 
to promote. In such reserves public access 
would have to be more or less restricted. 

The authorities who are made responsible 
for the management of the reserves should 
keep close touch with University or educa- 
tional centres, as well as main local natural 
history societies. A need would also arise 
of providing small handbooks on nature I’e- 
serves, explaining with the aid of maps, 
photographs, and sketches the scientific sig- 
nificance of the reserve. 

Local Educational Reserves 

Lack of field training for teachers as well 
as students is one of the most serious de- 
ficiencies in current biological education in 
India. Without field training or 'facilities 
for nature study, teaching of Botany or Zoo-- 
logy tend to become lifeless and warped. 
Thus .here is need of local educational re- 
serves for all colleges where biological sci- 
ences are taught. The local Educational 
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Rc‘St*rvr is tlu‘ counU'rpai't of th(^ collo^'e 
inuscatni aiui llu‘ laboratory. Tho'io r(‘S(M’V('S 
would tvpfu a vast and a slhtuilalinjL;' fiold of 
knowh‘di»(‘ in a tlisripliru* which U’uins su<‘h 
inotilal attribute;; as aiait^* powo?* of obsin'va- 
tion, patieiuas concent rat ion. di‘t aiUal ortUu’- 
in|( of thoua.ht, and tlu^ a})pr(‘ciaiion of form 
and colour. Visits to lh(\se r(‘S('rv(‘.s uiuUu* 
proper p,uidanc(‘ would providi' a lilieral 
caiucation to tht' stud<mls in one of the most 
.St imuiatini*; anti format iv(‘ liidds of thou/dd. 
Thtsse are I’ains wliit'ii tarnnol b(^ (juantiiicd 
in Ituans of money. A la^/dnuing' in this <.li- 
rection has btsm inatii* iii Delhi fh'ovincMs 
\.d\ert‘ Iht^ local government has placed an 
aresa of 20 atuass on the ‘Ridge’ at the disf)!)'- 
sal of th{‘ Univtu'sily of Dtdhi, Department 
of Botany. This pit‘ce of la*nd will be en~ 
ch»s(‘d with harlH‘d wins la^piwsentntive tretss 
and slu'ubs wiudd b(‘ laludicd and tdTorts 
wfudd b(' made to introduci' otlun’ local 
plants also whicli (‘an grow up(|(‘r con- 

ditions. 

Ni:k!) ok Nkvv' Pome/ 

With {lu‘ licpiidation of thi‘ hmdal ord<*r 
and th(‘ nu*re.t‘r of state's into unions, tiu' 
prohii'm of wild lift' prc.st'rvaiion has actpiir- 
t'd a nt'W signilicanccs Whaitwer may lu' 
the fmdt.s of priiK*<*s and rajalis, it 
must ht' sa.id to tlunr cn'dit that tht'y 
prt'St'rvt'd lh<‘ wild animals and forests 
of thc'ir state's ratlier well. With the 
growing dtunands of cultivators who 
want to save* their crops from harmful ani- 
mals, tlu're is ru't'd of ch'ar formulation of 
policy. Tlierc' is immediate nc'ed of initial 
.survt'y of all propo.st'd National Parks Areas. 
Whih' tlu'Ci' is ru'et'ssiiy of prt'.sta'va.- 
lion of rieh flora and fauna in the 
National Ihirk Art'as, the gcnc^cal wild 
lift^ policy must ht* such as will not 
prc'judict' tht' usi' of dt'Vtdopt'd agricul- 
tural land. The intt're.sts of the cultivator 
and the lovc'r of nature' must be harmonised. 
The apprehensions of farmers that National 
Park.s and Natm'e Hestn-vt's will develop into 
uncontrolled sanet uat'ies where' jX'sts and 
wee'ds will be allowe'd to flourish, and which 
will spread into surrounding agricuUuial 
lands must be allayed. The biologists must 
give lists of harmful <md useful birds and 
animals. While the friends of the culti- 
vator should be encouraged in the National 
Parks, the enemies must be exterminated. 
The biologists should also give a finding 
whether campaigns should be startecl for 
the destruction of wild boars, porcupines, 


nionkc'ys, l)ats and parrots who cause enor- 
mous damage' to crops and gardens. Befox^e 
any such campaigns are started, it should 
he a.se<‘ria.in<*d wlieihc'r wholesale destruc- 
tion of (‘('rlain birds or animals may not 
have ]\ai‘mful repercussion, elsewhere, on 
account of th(' upsetting of balance of power 
Ix'lwet'n various organisms. An action 
which prinia fade may appear .sensible and 
desirable may have far-reaching and most 
unpl('a.';ant and imfoi’scen consequences fifty 
years lu'uee. 

Nkki) oi<’ a. Cknthal Bior.oGrcAL Service 
K ou India 

In India also there is need of a Central 
Biological Sc'rvit'e under the Ministry of 
A.grieultur(' of th(' (Jovernment of India to 
d(‘al with problems relating to conservation 
of nature, national parks and fisheries. 

•'Plu' C!ommittee 'furtlu'r enumcintes the 
function.s of the' proposc'd Biological Ser- 
vice as follows:-- 

d’lu' r.cic'utilic' and practical management 
mul mainienanet' of the st'Vies of National 
Nature R('.s<'rv('s in such a way as to 
provide': ' 

(i.) ll(\sc‘i‘Voirs for the conserva- 
tion of th(* main types of wild life 
(plant and animal species and 
comrnunitk's) rc'prescaited in the 
country; 

(ii) Facilities for the conduct of 
fundamental and applied research 
mul survey; 

(nf) Ck'rtain educational facilities 
for .students; 

(iv) Facililic'S for the amateur na- 
turalist and members of the public 
to obsc‘rv(' and enjoy nature. 

The Ck'utral Biologicad vService may be 
co-ordinated with tlu' Indian Forest Service 
and may form a. part of it. It should be 
staffed by s(*ientists with appropriate quali- 
fications, and should be equipped for survey 
and resc'arch in the field and in the labora- 
tory, with the object of detc'rmining the dis- 
tribution, c'eology, genc'iies, general struc- 
ture and Ix'haviour of natural populations 
and physical conditions in which they live. 
The reserves will be u.sed by the scientists of 
the Central Biological Service as field 
laboratories for the study of wild life and 
its control, and to elucidate the causes which 
promote or modify the maintenance of the 
living equilibrium in such areas. In con- 
junction with the Universities fundamental 
research on problems of nature conservation 
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can also be fostered. Best results will, how- 
ever be obtained if free flow of staff between 
the Universities and the Central Biological 
Service is allowed. This will be of mutual 
advantage The scientific workers in Uni- 
versities'' will benefit by field experience, 
while the field workers of the Central Bio- 
logical Service will maintain contact with 
problems of fundamental research, and 
recent advances in research in biological 
sciences. 

Protectfve Legislation 

In January 1935, the Government of India 
convened an All-India Conference for the 
Preservation of Wild Life at Delhi, with a 
view to reviewing the position of fauna and 
flora as it existed at ‘the time and consider- 
ing generally problem of protection of the 
animals peculiar to India. The Conference 
prepared two lists of species, first of animals 
that were to be protected as completely as 
possible, and second of those which could 
only be hunted, killed or captured under a 
licence, in some cases subject to a bag limit. 
The Conference further laid stress on the 
establishment of wiJd life sanctuaries. It 
was further recommended that the duty of 
preserving of fauna should be assigned to 
forest departments in the areas under their 
charge, and the necessity of co-operation of 
police and magistracy was also urged. 

A comprehensive protective legislation 
was enacted in 1933, in the Punjab Wild 
Birds, and Wild Animals Protection Act. 

Protecting Plants 

There is need of protective legislation on 
the lines of the Punjab Act of 1933 in other 
provinces also. Moreover the Act should be 
made more comprehensive and cognizance 
should be taken of the plant world too. 
Plants which are rare or striking, beautiful 
or odd should be scheduled for pro- 
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tection in areas where this is necessary. 
Rare plants like species of Lycopodium, 
Ophioglossum, and Osmunda; and other 
beautifuT plants like Orchids, Rhododendrons 
and Meconopsis, etc., which are liable to ex- 
cessive collection by botanists and which are 
widely plundered and uprooted by ^pleasure’ 
pickers should also be given protection. 
Their collection should’ be permitted only 
under proper control. 

Plant Sanctuaries in the Himalayas 

Some of the Himalayan ‘Valleys are in 
grave danger of losing their character on 
account of excessive grazing and growth of 
Rumex. Apart from other vegetation, the 
sheep and ponies which are taken to Alpine 
meadows above the tree line by graziers in 
the months of April and May, graze mainly 
on Rumex. A symbiotic relationship has 
developed between the sheep and Rumex. 
While the sheep feed on Rumex in their 
turn they manure the pasture land with 
their droppings, which in turn further en- 
courages extensive growth of Rumex. The 
result has been that more attractive, but 
less edible alpine plants are driven out by 
Rumex, which now covers big areas in Hi- 
malayan alpine valleys like that of Pindari 
Glacier. In the interest of tourist industry, 
it is very necessary that some of the beauti- 
ful alpine Himalayan valleys should be de- 
clared as plant sanctuaries; and not only 
collection of beautiful and rare plants should 
be controlled, but at the same time, the gra- 
zing of sheep and cattle should also be pro- 
hibited. This is necessary in the interest of 
not only tourist industry, but also for check- 
ing of soil erosion as well as botanical stu- 
dies. 


A^pU . — The cost of printing thus artide has lieen met 
from a generous grant-in-aid ftom the Indian Council of 
Agricnltual Research, New Delhi. 
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THE INDIAN CHEMICAL SOCIETY 


the occasion of the celebration of the 
^ Silver Jubilee of the Indian Chemical 
Society in January 1949, Prof. P. Ray, M.A., 
F.N I., the President of the Society, deliver- 
ed a thought-provoking address in which he 
has raised a number of important issues 
like, the standard of under and post gra- 
duate training in science, pure versus appli- 
ed science, the medium of instruction, and 
multiplication of scientific associations in 
our country. A Silver Jubilee brochure also 
was published on the occasion. 


The Silver Jubilee Address 
In taking sfock of the progress made, 
Prof. Ray has observed as follows: — 

‘‘Looking back upon the past twenty-five 
years of our existence and making a 
dispassionate analysis of our achieve- 
ments and activities, we can discover 
little justification for complacence or 
gratification. The standard of our 
publications has failed to reach the 
level which we might have not unrea- 
sonably expected from the number of 
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woi'kcvrs in various universities and ro- 

sc‘arch institutions of our land.” 
Thiniiih it would prick one\s self-pride to 
tht‘ ciuick, it would he S(df-cleceptioni if one 
would not apfoo at Usist |)artially with his 
ohsiu vation that our activitic‘S *diave net 
beeti of llio ordtu' that niiuht inspire confi- 
denct^ in a Ixdtcu* or hriphttu' future/’ Such 
a rcckoninh at this stai^e of India's develop- 
incujt sltotdd urge us opc'n our eyes and 
woik (Ui inilefaligahiy tiU India would be- 
come tiu‘ torci) hear(*r of world's scientific 
knowUnige, W'itli thi* present professed 
s.vm|)athy of our (Government to matters 
:;cientirH\ it should not be diHieultfor our 
U aders of science to instil courage and en- 
thusiasm among the young workers on 
who.se* cnicic*ni and faithful peudormanco 
alone will depend the growth and applica- 
tion of future' seit'nct* in India. Opportu- 
nities must hn ereatc'd and no pains tshould 
be sj)ar<‘d tt) raise tin* standard of our 
ri*seaicli work if w'e (‘onsider our present 
achit'vt'uu nts to lu* below par. so that the 
country doces not lag vt‘ry much behind 
advancing fronts of world cluuuistry. 

Prof, liay has truly said that the: basic 
scit'nlhie training in our schools and colleg- 
es is far below the standard aimed at. One 
uniform high .standard of teaching and 
study should he (‘uforced in our universities 
so that a supply of uniformly qualified band 
of sciimlific workers may be assured for 
the service of the* country. 

Advocating the need for a harmonious 
and ordcudy development of pure and 
applii'd sc'u*nees, Prof. Ray has said that if 
India is to take' uer rightful position in the 
world of seic'net* and render useful service 
to humanity, she cannot afford to ignore the 
cultivation of pure Hcience. 

Adverting to the c|uestion of medium of 
instruction and expression for science in 
free India to-day, Ih’of. Hay has reminded 
us of the international character of science 
and its development through the co-opera- 
tive efforts of all the workers .of all the 
lands through all the ages, and has justly 
stressed the advantages in retaining the in- 
ternational Hcientilic terminologies nomen- 
clature unchanged and in continuing to use 
English as the medium for the publication 
of scientific researches, as well as for dis- 
cussion in all-Jndia scientific bodies. 

One cannot agree totally with Prof. Ray 


when he styles the starling* of sciiuitilic 
orgnisations olh<‘r than tlu* Indian Clunni- 
cal Society as an unwdmlesome Umdeucy 
caused by llssiparious mentality. India is 
a vast country anti can accommodate any 
number of societies. ikuiiaps a lu'aithy 
scientilic rivalry among Hit' various org,a- 
nisations persuetl on sir icily scu'ntifu* 
level may further tlie sciutilic activity in 
the country. 

The Silvi'R J obilkk Beocuuue (1924-1948) 
A perusal of the 8r)-page Silver Jubilee 
Brochure gives a bird’s c'ye view of the pur- 
suit of Chemistry in the 19th c'entury as 
also of the origin and dcvelopmtmt of Che- 
mical rcsearc'h in India. Although the be- 
ginning of the modern school of clu*mistry 
in the country is said to dale l)ack U) 1873 
when late Sir Alexandoi’ Iknller came to 
Presidency College, Calcutta, as I’rc. lessor 
of Chemistry, the* credit of dt'veloplng tht' 
teaching and modern restsirches in all 
branchei; of chtunisiry would (‘('rtaiuly go 
to late Sir Prafulla CJiandra Ray who 
joined the samt* institution as a PecturcM* 
in Chemistry in 18B9. Sir Prafulla Chandra 
was undoubtedly the father of modern 
Chemistry in India. It w'as duc' to nis 
efforts that the Indian Science Con,", re .s 
in 1914 and the Truiian Chemical Sot. ic'ty 
in 1924 were started. Sir P. C, Ray was the 
Founder President and l)i. J. N, Mukherjc'c*, 
the first Secretary of the Indian C!lunnica! 
Society. During the 25 yc'ars of its (exis- 
tence the Society lias grown in strenglli and 
usefulness. In recognition of its aciivlli(\s, 
the Society is represemti'd til a numben' of 
technical and etlucalioaal committia's. 
The Society is housed in ilu* Univt*rsity 
College of Science and Tc'clinology, Cal- 
cutta. Sir P. C Ray luul made a generous 
gift of Hs. 10,350 for building a iums(‘ of 
its own. Apart from rt'ct'iviug a sub- 
stantial help from the University of CkU- 
cutta, the Society has also been supported 
by other Indian and State Universities, as 
also by many r(‘search organisations 
through annual or occasional grants. 

The brochure •contains short notes about 
research work carried out in India in the 
several branches of eliemisiry. It also 
contains photographs and life sketches of 
its Presidents ns also the photograph.s of 
its Honarary Members. 


B. H. lYEin 
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ACTION OF WOOD ON A PHOTO- 
GRAPHIC PLATE 

OOD possesses the very interesting pro- 
Tty of acting on a photographic plate in 
tal darkness and registering clearly a 
cture of it thereon. This property of wood 
as studied in some detail by Russel, ^ who 
perimented with a number of European 
nbers and classified them from the stand- 
lint of their relative activity on a photo - 
aphic plate, A similar investigation in 
gard to Indian timbers seemed desirable, 
ir this purpose a very wide variety of 
dian timbers was selected. The speci- 
ms were mostly rectangular in shape and 
fir broad faces were carefully planed and 
idered perfectly smooth. Each specimen 


was then placed with one of its smooth faces 
in contact with the sensitive side of a pho- 
tographic plate (Ilford Special Rapid) in a 
dark room and the wood and the plate were 
wrapped completely in a thick black paper, 
and placed in a cardboard box. The box 
itself was placed in a bigger light tight box, 
and the latter was carefully wrapped in 
black cloth. 

•To start with, exposures ranging from 30 
minutes to about 18 hours-— -those tried by 
Russel and found to give satisfactory results 
in the case of European timbers, were tried. 
The plates were developed in the usual way, 
but surprisingly enough, the results were ne- 
gative, there being practically no perceptible 
action during the period on the type of pho- 
Tdgraphic plate used. Thereupon longer 
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‘xp{)sur(‘s inrliuiinu cxxtrcmoly lon^' oiu's, 
from 48 hours to about 72 iiours, 
vv(‘rt» triod. It was not till pi*olonf;'od expo- 
au‘^^s varying from 48 hours to 72 hours 
wt‘r(^ iuvt‘n that tlu‘ spt‘citn(m was foimd to 
rogisti^r a chxir pidun' on tho plain. Tins 
was hnnul to hi‘ jiuuK'rally tht‘ cast', with all 
tho s|KH‘i(*s t)f tunbtu's subjorttsl to invosti- 
i:ation. huUan tindas's tiu'ri'forc^ stnnu to bo 
oomparat iv(4y sIowt‘r fi*orn tlio point of viow 
:)f thoir photoip’aphio activity than tluur 
Kurcjpoau coimtorparts, tlu‘ most inaciivo of 
whicli did not, accord inp^ to Ilussob require 
tnorc^ than 18 hours exposure for satisfactory 
rt\sults. It is however likely tha-t the pho- 
ItHtraphic matcunal used by Russ(4 was fasteux 
Idu)tO|.u'aph 1 showxs the picture^ obtained 
with a block of rose^wood {DalhortjUt latl- 


<'xposed directly to suidi^hl. Tlioug'h the 
etfect of ultra-violet radiations does not 
seem to have been invr'silp’ated by Russeh 
the other results are similar to those obtain- 
ed by him. PhotogU’aph 2 la^prescmts the 
pic'ture obtained in the case where the left 
half of tho specimen was exposed to tiic 
action cd uRiai-violct radiation and the riyht 
half was covered with thick black paper. 
T1 k> diireixmce between the two portions and 
the demarcating' line l,>etween them are dis- 
tinctly noticeable. 

Th(' activity was much more pronounced 
in the case of whit(»-ctHlar (Dysoxyhm nia- 
laharicum) which gave a distinctly darker 
picture' than teak (Tecicyna grandis), Photo- 
obtain('<l. Thc' k'ft white portion represents 
th(' region a(4.(‘d upon by white cedar and 




folia). Tlie time of exposure was 72 hour.s. 

'riu‘ a(’tion of sunlight, the relative in- 
fluenct' of the ditTeix'nt parts of the .spectrum 
and thc' (dTect of ultra-violet radiation on the 
pliotogruphic activity of the specimen, wcri' 
next invc'stigated. The piece of wood was 
half covered with thick black paper and ex- 
posed to the source of light for 10 minutes. 
It was then put in the usual way in contact 
with a photographic plate. The plate when 
developed was found to give a dark 
picture in the region where the light 
fell and only a faint picture of thc 
pnrl which was kept unexposed. Light 
therefore has the distinct effect of increasing 
the photographic activity of wood. It was 
further found that the part covered by the 
red filter was least active and that by the 
blue filter most~the activity in the latter case 
being almost the same as if that part was 


tlu' right dark pLcturti is that due to teak- 
wood. 

If, as was suggest('d by* Russc4, the action 
exc'i’ted on a photographic plate was really 
due to the presence of hydrogen peroxide 
produced by the resinous bodies present in 
the wood, the elimination of such bodies 
must arrest the activity. One of the spe- 
cimens was therefore placed in a mixture of 
benzene and alcohol and allowed to stand in 
it for over three days. Tlic rc'sinous bodies, 
being soluble in the mixture, wei’e extracted 
by the solvent from the wood. The sp(x‘i- 
men was then put in contact with a photo- 
graphic plate in tlie ordinary way but it was 
found on development that ihc' wood had 
practic'ally ceased to be active. It therefore 
seems true that the resinous bodies present 
in thc wood are responsible for its photo- 
graphic activity. Whether the activity is 
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really due to the presence of hydrogen per- 
oxide, as suggested by Russel, remains a 
moot point which requires to be further lu- 
vestigated. Experiments in this direction 
are now in progress. Photograph 4 shows 
the- pictures obtained with two blocks of wood 
one inch square cut from the same specimen 
of teak. One of them (right half) was plac- 
ed in a mixture of benzene and alcohol as 
described above and the resinous bodies ex- 
tracted. The picture registered by it was 
extremely faint and almost imperceptible. 

Further experiments with different species 
of Indian timbers are now in progrei^s. 
Details will be published elsewhere. 
Department of Physics, 

Pachaiyappa’s College, 

Madras, V. P. Narayanan Nambiyar. 
May 28, 1949. 


1. Russel, W. J., Proc. Roy. Soc., 1897, 61, 
424-33. 


A NOTE ON THE SCATTERING OF 
LIGHT IN PLASTICS 

The study of the molecular structure, cons- 
titution and properties of plastics, has been 
the subject of extensive experimental inves- 
tigation. 

There are today innumerable varie- 
ties of plastics at present in every- 
day use in industry. Of the different types 
so far manufactured, some, at any rate, 
are remarkably clear and transparent 
and very definite in their optical pro- 
perties. It occurred to the author that a 
study of the scattering of light in such spe- 
cimens could with success be undertaken to 
unearth useful information regarding the 
molecular structure and constitution of the 
specimen. With this object in view the 
present work was undertaken. 

The plastics selected for the present in- 
vestigation is the popular variet/ commer- 
cially known as ‘Perspex’ (Unplasticised). 
‘Perspex’ [methyl methacrylate CHonr 
(CH3) COOCH3] is the registered trade name 
for the acrylic resin sheets and blocks manu- 
factured and sold by the Imperial Chemical 
Industries, Limited, and possesses an out- 
standingly high degree of light transmission 
in all wave-lengths throughout the visible 
range. This substance is very steady at 
ordinary temperatures and possesses very 
definite physical properties. Some of its 
physical constants already determined,^ are 
reproduced in Table L • 


Table I 


Specific gravity at 20° C. 
Refractive index for the ‘D’ 
1 line at 20° C. 

Softening point 
Ihermal conductivity 
Coefficient of expansion 
Specific heat 


M9 

1-4900 
105° C. 

3-5XlO"‘^ c.g.s. unit 

so-oxio-T c. 

0-35 


The specimen selected was in the form of 
a cube of about 1 inch in size with perfectly 
plane and polished surfaces. 

The specimen under experiment was kept 
immersed in dust-free distilled water con- 
tained in a rectangular cell. The cell wa8 
suitably blackened on the outside excepting 
for three windows. Sunlight was used as 
the source of illumination. The factors of 
depolarisation p., and p/^ with the inci- 
dent light respectively unpolarised, and 
vertically and horizontally polarised, were 
determined by 'the Usual Cornu method.- 
Suitable precautions were taken to eliminate 
or minimise all sources of incidental error. 

The results of the investigation are given 
in Table II. The fourth column in the table 
gives the value of p/^ calculated from the 
observed values of and p., applying the 

'i-f ' 


general Reciprocity relation Pj^ ■ 




1 


1 


The agreement between the calculat- 
ed and the observed values of is quite 
satisfactory. AP;<; in the last column is the 
difference between the observed value of p^^ 
and the anisotropic part of Pjf which may, 
to a first approximation, be considered as 

2 Pv 


equal to 


1 -f-Pr; 

the size of the scattering centre.'^ 
Table II 


This is a function of 


Pu 

Pv 

Ph 


Observed 

j Calculated 

. 9*3% 

-,4-5% 

j 84-0% 

86-5% 




0 - 68 % 


From an analysis of the results, the fol- 
lowing conclusions can be drawn: — 

(1) The low value of p^^ suggests that the 
light scattered by the specimen' is strongly 
polarised. 

(2) It is found that the value of p^ is 
less than 100%. This furnishes positive 
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evidence, for the existence of molecular ag- 
gregates in Terspexl^; the size of which is 
not excessively small compared with the 
wave-length of light. 

(3) The value of (4-5%) is a measure 
of the optical anisotrop^y of the scattering 
molecules. 

(4) ^represents the, depolarisation 
due to the finite size of the scattering cen- 
tres, and can consequently be regarded as 
a function of the size of the scattering cen- 
tre. The low but definite value of AP;/ 
suggests that the moleculaf ' aggregates are 
not of .large size. 

(5) 'The calcul,^e^',y^alue of Apu is found 
to be 0-68%. This,.; compares favourably 
with the order of the value of A P;^ obtained 
by Krishnan for optical glasses."^ The mole- 
cular aggregates in ‘Perspex’ therefore, 
seem to be approximately of the same size as 
those in optical glasses. 

Further experiments with other varieties 
of plastics are in progress. Details will be 
published elsewhere. 

The author is grateful to Messrs. Mehtal- 
lia Plastics, Madras, for the specimens of 
plastics they were good enough to supply 
him for the purpose of this investigation. 

V. P. Narayanan Nambiyar. 
Department of Physics, 

Pachaiyappa’s College, Madras, 

June 7, 1949. 

1. Plastics Technical Bulletin, February 1944, 
No. 10 (Imperial Chemical Industries, Limited)., 
2. Krishnan, R. S., Proc. Ind. Acad. Sci., (A), 
1935, 1, 915-17. 3. — and Venkat Rao, P., 

Ibfd., 1944, 20, 109-16. 4. Ibid., 1936, 3, 
212 - 20 . ^ 


THE RAMAN SPECTRUM OF CADI- 
NENIC SESQUITERPENE 

Although numerous investigations on the 
Raman spectra of terpenes have been made, 


the studies on sesquiterpenes are compara- 
tively few. Mr. Sukh Dev Lala (.1948) of 
this Institute has isolated a dextro-rotatory 
cadinenic sesquiterpene from the essential 
oil of Hardwickia pinnata and has very 
kindly placed the sample at the disposal of 
the author for the investigation. By means 
of ozonalysis and dehydrogenation he has 
come to the conclusion that this compound is a 
structural isomer of a-cadinene, and is a 
mixture of two isomeric hydrocarbons. Ic 
appeared desirable to study its Raman spec- 
trum with a view.to_get some information 
concerning its -constitution. 

The Raman spectrum obtained by using 
X 4358 of the mercury arc as exciting radia- 
tion is reproduced in Fig. 1. The .spectrum 
exhibits a series of 53 distinct, frequency 
shifts. 

104, 142, 183, 282, 310, 330, 366, 390, 428,. 

468, 485, 515, 530, 565, 588, 625, 667, 691, 

707, 743, 763, 781, 818, 848, 875, 899, 909,. 

935, 959, 988, 1028, 1055, 1115, 1160, 1191,- 

1220, 1254, 1294, 1313, 1328, 1377, 1440,. 
1462, 1615, 1648, 1678, 2823, 2865, 2893, 
2925, 2966, and 3044 cm.^ The appearance 
of a fairly large number of frequency shifts 
in the Raman spectrum may be attributed 
to the complexity of the sesquiterpene under 
investigation. Some characteristic features 
of the spectrum may be mentioned. Of the 
five intense lines, (1648, 1678, 1440, 2855 
and 2920 cm.-^), 2855, 2920 and 1440 are 

characteristic of the decaline ring present in 
the sample. The two intense lines 1648 and 
1678 cm.-'* are evidently due to 0=0 linkage. 
Oomparing the frequency shifts of these 
lines with those due to C=C linkage appear- 
ing in other terpene compounds such as 
Sabinene, Limonene, Carvomenthane, and 
Sylvestrene, it may be inferred that these 
lines are due to the presence of ^ one internal 
and one external 0=C, linkage. Lines with 
frequency shifts less than 200 cm.-^ may be 



^ Fig. 1. Raman spectrum of a dextro-rotatory cadinenic sesquiterpene isolated from the essential oil 

of Hardwickia pinnata. 
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attributed to deformation oscillation of the 
benzene rings against each other. Further 
discussion of the results is not possible at 
present for want of data concerning the 
ilaman spectrum of cadinene. 

Physics Department, V. M. Padmanabhan. 
Indian Institute of Science, 

Bangalore, 

August 2, 1949. 

1. Sukh Dev Lala, “ Thesis for Ph.D.,^" East 
Punjab University, 1948. 


AN EQUATION FOR THE COMPARISON 
OF SURFACE TENSIONS BY UNSTABLE 
PENDANT DROPS 

Worthington^ has shown that what- 
ever the liquid, if the quantity jS == 2 b^/a^ 
(where b is the radius of curvature at 
the apex, and is the capillary constant) 
is the same for two drops coming from tips 
of different radii and r2, then the condi- 
tions for similar shape of the two drops 
are that 

2bu _ 2b2“ 

o’* 2 * 

Ctl (t2 

When drops have similar shape, all cor- 
responding linear dimensions of the two 
drops will be proportional to one another 
so that 


= ^ = 
bo Co r^ 


and for a given shape, the equatorial dia- 
meter de of a drop is proportional to b. 


dCi 

bi _ ^ ^ d^. 

A / 2 


(i) 


where the subscripts 1 and 2 refer to 
similar drops of two different liquids. 
Recently R. C. Brown and H. McCormick^ 
in considering the detachment of .drops 
from a conical tip, have shown that, 
provided the angle of contact between the 
liquid and the surface of a conical tip is 
the same, all drops forming on a cone of 
given angle are similar in shape at ^he 
unstable stage. The condition of constant 
contact angle is, of co^^y^e, achieved in 
practice by ensuring fhat is zero, 

i.e., that the Jiquid wets the tip. 

Therefore for a given shape ('say S) 





9 

71 
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where Oj and og are the effective densities 
and Yi and y2 surface tensions of the 

two liquids respectively. 


Yi __ Oibu 
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0*2 bo 


(n) 


and using equation (i), 

7i ^ 0-1 deu 
y2 or 2 ^^2“ 

Equation (ii) permits one to calculate 
the ratio of surface tensions of two liquids, 
if it is possible to photograph hanging 
drops at the unstable stage. 

This work arose as a result of my similar 
experimental investigations on surface ten- 
sion problems under the direction of 
Dr. N. R. Tawde of this Institute to whom I 
offer my grateful thanks. , 

Physics Department, 

Royal Inst, of Science, K. G. Parvatikar. 
Bombay, 

June 22, 1949. 


1. Worthington, Proc. Roy. Soc., 1881, 32, 332. 
2, Brown, R. C., and McCormick; H., Phil. Mag., 
1948, 39,420. 

THE MILLERIAN DIRECT SINE 
FORMULA AND THE CONVERSE 
COTANGENT FORMULA 

The Millerian Direct Sine Formula 

hkl p’q’r’ 
sin AB ^ ,sin DC_ h’fc’T ^ p q r 
sin AC ^ sin DB hkl ^ p’q’'^’ 
pqr h’kT 

and its converse cotangent equivalent, 
p cot AB-— q cot AC — (p — q) cot AD (for 
anharmonic cases) and cot AB + cot AD = 
2 cot AC (for harmonic cases) is without 


W. 


X x«jf. JL 

proof in text-books of crystallography, 
possibly because it is simple. Tutton^ re- 
marks, “it is readily capable. of proof 
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Barker^ remarks, “ Miller showed that the 
four sines of the above formula can be 
rearranged into another from involving 
cotangents/’ Since 1933, i have been giving 
the following proofs io my classes in 
crystallography. Let OA, OB, DC and OD 
be a zone sheaf intersected by a fifth zone 
ABCD forming a cozonal quartette. 


and 


Sin AOB 
OB .sin OAB 
AC_ sin AOC 
OC’^sin OAC 
DC_ sin DOC 
OC sin OCD 

DB__ sin DOB 
OB “sin OBD 


( 1 ) 

( 2 ) 

( 3 ) 

( 4 ) 


Dividing (1) by (2) and (3) by ( i), and 

multiplying the quotients and cancelling 

. , , sin AB sin DC 

common factors, we get = 

sin AC sin OB 


AB . 

AC 


X 


DC 

DB 


.The right side of the equation is the 


h k I p’q'r' 
h^k^V par 

geometrical analogue to X of the 

ri rC l p Q r 

p qr h'k’V 

sine formula, the identity of which with 
the ratios of the sines of the angles re- 
quires a very elaborate proof and is lucidly 
stated by the Cambridge crystallographer, 
Prof. C. Lewis, 2 

If we express the left side of the sine 

^ , sin AB sin (AD— AC) , 

formula as there- 

in AC sin (AD— AB) 

by eliminating DC and DB, and put the 

d 

product of the right side of the equation — 


then by expanding the left side and dividing 
it by sine AB sin AC sin AD, we get, 
cot AC — cot AD__ p 
cot AB — ^ot Ad~ q 

which by cross-multiplication and transposi- 
tion becomes p cot AB — q cot AC = (p — q) 
cot AD. In harmonic cases the value 


P- == ^ ; substituting p = l and q=2 in the 

q 

above fqrrnula and transposing, it simplifies 
to 


cot AB + cot AD = 2 cot AC. 

Mysore University, p. E. J. Naidu. 

Central College, ’ 

June 27, 1949. 


1. Tutton, A. E. H., Crystallography and 
Practical Crystal Measurement/’ 1922, 1, p. 89. 
2 Bar.fer, T. V., “ Graphical and Tabular Me- 
thods in Crystallography/’ 1922, p. 61. 3. 

‘‘Crystallography/’ 1899, pp. 


BEREK^S COMPENSATER 

In a note on Berek’s compansater,^ a 
correction was made that log' f (i) valuers 
should be used instead of log (i) values. 
The log f (i) values are computed from the 
formula of Berek : — 

log / (i) = log sin^i 
{1 + -2040 sinH +‘0627 sin^i}. Substituting 
the values of (i), in the case of hyper- 
sthene, viz., 14 • 55"^ and 24 •95'' in the equa- 
tion, it is seen that the values of log f (i) 
for these angles correspond to 8 808 and 
9-266 as given in the tables. The proof of 
this correction factor is given, after Berek,^ 
as follows: — 



Fig. 1 

The incident ray (1) is refracted in the 
calcite plate into the rays o and e, which 
on emergence from the plate, are parallel ; 
and at the point D, o has travelled the 
distance AC + CF, and e the distance AD. 
Therefore, 

If 4 be the .thickness of the plate 
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AC = — ^ ; AD = — CF = d (tan i, - 

COS ?o 

tan io) sin i . We also know that coX'i = Ao ^ A, 
and CO sin io — sin sin i. Substituting 
these values in (1) above, we have, 

p „ 4 . ^ ^ q \ ' 

X cos io' A \ cos i^ cos io J 


r= ? (co cos io~ 61 cos v) . (2) 

A cos A 

But we know from the index ellipsoid of 

• • X 1 4 . 1 , 4. 1 1 V 

a uniaxial crystal that — 0= — 1 zt' 

€p r (JO- € 

and that €1“ sin“ i^ = sin^ i. From these two 
relationships, it -is proved that cos^ 


and that co- cos“ io — 00 - 

^1— Inserting these values in (2) 

above, we have, 

Solving this last expression by the binomial 
theorem, we get, 

IX (7- s) *“>' * { '+i (?+s) ■ 

■ +5(7+ i+sr-)™‘ *+■■■■} w 

Inserting the values of € and co of calcite, 
the expression within the { . . . .} bracket in 
(3) above simplifies into sin^ i {1 + *2040 
sin“ i + -0627 sih*^ i}, which is the factor 
indicated as f (i) in the tables ; and the 
dco n 1 \ 

first part of (3), i.e., ^ is indicat- 


ed as constant C in the tables. Both these 
values can therefore be calculated, if the 
tables are lost. 

Central College, ■ ' P. R. J. Naidu. 

Mysore University, " i- 

June 22, 1949. 


1. Curr. Sci,, Feb. 1949, 18, No. 2, 43 and 
Ibid., Apr. 1949, No. 4, 144. 2. von Dr." M. 

Berek, Mikroskopische Mineralbestimmung 
mit Hilfe der Universal drehtiseche methoden,’* 
1924, 133-36. 


MAGMATIC .WATER IN CHALCEDONY 
AND AGATiE;iBHERA GHAT, JUBBUL- 
PORE DISTRICT, CENTRAL 
PROVINCES 

The author came across very interesting 
nodules of chalcedony and agate containing 
magmatic water while touring the interest- 
ing and celebrated area of the Marble Rocks 
of Bhera Ghat in the Jubbulpore District of 
the Central Provinces. So far he is aware 
no such instance has been recorded from 
India before. It has been, therefore, deemed 
advisable to place it on record. He came 
across a nodule of chalcedony, about iy4 
inches in size and with the maximum thick- 
ness of half an inch. One side of the nodule 
wa-s convex in shape, while the other side 
was plane. It was observed to contain mag- 
matic water which appeared to move inside 
the nodule when it was rotated. At first it 
was taken for some light effect. But on 
breaking the nodule it was found to contain 
water which splashed on all sides. Inside 
the nodule a cavity or rather a fine geode 
was observed, which measured three-fifths 
of an inch in width and one-fifth of an inch 
in height. Fine crystals of quartz, slightly 
bluish in tinge, were found lining the cavity. 
The trapped water was apparently a hydro - 
thermal solution containing silica, which was 
responsible for the crystallisation of quartz 
inside the fine geode. 

On enquiry the author was informed that 
such nodules of chalcedony and even agate 
are commonly found in the bed of the Nar- 
bada. A search for such nodules containing 
water is made by the local people in the bed 
of the stream. These are cleaned and some- 
what polished in order that the enclosed 
water becomes visible, particularly on.^rdtat- 
ing the nodule. Occasionally, large nodules 
are found which may contain one tola 'bf 
two-fifths of an ounce of such magmatic 
water. Such nodules are purchased by the 
pilgrims and other tourists as souvenirs from 
the Narbada at Bhera Ghat. It would be 
interesting to recover the trapped magmatic 
water and analyse it chemically. 

The origin of this magmatic water is de- 
finitely connected with the igneous activity 
which was responsible for the instrusions of 
the basic dykes in the . marble rocks. On 
microscopic examination ‘these dykes have 
proved to be of olivine gabbro,,! quartz -hy- 
persthene-biotite-gabbro, and epidiorite. 
These dykes appear m doubt to be the 
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hypabyssal representatives of the Deccan Trap 
flows of which occur near Jubbulpore and 
also across the Narbada near Tilwara Ghat. 
It appears that the hydrothermal phase of 
this igneous activity was represented by the 
water containing silica in solution. It de- 
posited silica as quartz, chalcedony, agate, 
opal, jasper, etc., in the form of intricate 
veins and patches so commonly observed in 
the dolomitic marble. On weathered sur- 
faces of the marble the beauty and the in- 
tricacy of the patterns of this silica becomes 
clear. 

With regard to these nodules it appears 
that the crystallisation of this silica begins 
from the exterior and sometimes as a result 
of rapid chilling the solution gets entrapped 
which for sometime lays a deposit of crys- 
tals of quartz, fine or large according to the 
size of the cavity and the amount of solution 
enclosed. 

The author^ has published already an ac- 
count of the occurrence of magmatic water 
in the Deccan Trap, 

Benares Hindu University, H, L. Chhibber. 
May 27, 1949, 


1. Chhibber, H. D, Curr, Sci,, 1946, 15, 41-42. 
2. — „ Proc, Ind. Sci. Cong., 1945. 


ELECTROLYTIC PREPARATION OF 
AZO-DYES. III. DYE FORMATION AT 
AN IRON ANODE 

Azo-dyes are formed at the anode in an 
electrolytic cell but only with low yields. 
The probable reasons for this have been dis- 
cussed in an earlier communication^ and can 
be seen to be unavoidable under the cir- 
cumstances. It was therefore considered 
worthwhile to try to improve the yield of 
the dye by other methods, or at least to try 
to get this method of preparing azo-dyes to 
be practicable in some way or other. One 
step that suggests itself is the elimination 
of platinum as anode material. If this were 
done, the advantage gained would be two- 
fold. Firstly, the use of an expensive metal 
is avoided. Secondly, nitrites are oxidised 
to nitrates at a platinum anode, especially 
when the alkalinity of the anolyte is low.^ 
While it has been observed that the presence 
of nitrate ion is not harmful in itself, it 
would certainly be reasonable to take 
care to see that as little of the nitrite taken 
is oxidised especially in view gf the fe^ct 
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that the dye formation proceeds better on 
prolonged electrolysis. 

The platinum anode could therefore be 
replaced profitably by an anode which is in 
the first place quite cheap and secondly 
is a poor oxidiser for nitrite. The materials 
that satisfy the first condition are carbon, 
iron and nickel. Iron and nickel also satisfy 
the second requirement for nitrite is oxidised 
with a very low efficiency at anodes of iron 
and nickel. 

A series of experiments carried out with 
these materials showed that only iron was 
suitable for use as anode. It was found that 
carbon anodes disintegrated badly, though 
some dye formation took place. Nickel ano- 
des also had to be rejected, since extensive 
tar formation occurred, and the formation 
of the dye was very poor. Iron had none of 
these defects and was corroded only to a 
negligible extent, particularly when a heavy 
sheet was used, with the corners and edges 
rounded off by filing. 

Several dyes were prepared by electroly- 
sis of the proper components at an iron 
anode. The yields obtained were compa- 
rable to those obtained at a platinum anode, 
and in some instances slightly better. 
Experimental 

The cell used in this series of experiments 
was of the divided type, a porous alundum cup 
forming the cathode chamber and dia- 
phragm. The anode was of heavy sheet 
iron, with the edges and corners rounded by 
filing. This anode was cleaned, heated to 
redness and chilled in water before being 
used, as the reaction was found to be un- 
satisfactory without this treatment. It 
would perhaps be better to refer to this 
anode as an iron oxide anode; the thin layer 
of oxide formed might help the passivation 
of the anode. The entire arrangement was 
kept in a 400 c.c. Pyrex beaker, which 
formed the anode chamber. A glass pro- 
peller type stirrer was used for stirring. 

Roccelin: 3 ’06 gm. sodium naphthionate, 
1-80 gm. ^-naphthol, 0*87 gm. sodium nitrite 
and 0*50 gm. sodium hydroxide, in 150 c.c. 
of water were electrolysed for 20 minutes 
at a current density of 5 amps./dm.^ The 
anolyte was coloured a deep red. The dye 
was salted out by carefully adding 20 gm. 
of sodium chloride with good stirring. The 
precipitated dye was filtered at the pump, 
washed with dilute sodium chloride solution, 
sucked as dry as possible and dried in the air- 
oyen, A dark red powder that was indis-^ 
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tinguishable from the dye obtained at the 
platinum anode was got. Silk dyed with 
this sample had a good colour. Yield of 
dye: 1-10 gm. or 22% of the theoretical. 

Orange II: This dye was also formed in 
a satisfactory manner at an iron anode. 
2-50 gm. sulphanilic acid, 1-80 gm. ^-naph- 
thol, 0-50 gm. sodixim hydroxide, and 1-00 
gm. sodium nitrite, in 150 c.c. of water were 
electrolysed for the theoretical length of 
time, at a current density of 5amps./dm.2 
The dye was recovered as the barium salt. 
Yield of dye: 1-48 gm. or 29-6% of the theo- 
r0tic9.X 

On passing th.6 current for thrice the theo- 
retical length of time, a better yield of dye 
was obtained: 3*07 gm. or of the 

theoretical 

Ponceau G: This dye was obtained by 
the electrolysis of molar proportions of 
aniline, 2-naphthol-3, 6-disulphonic ^ acid 
(disodium salt) and sodium nitrite in an 
alkaline electrolyte. The dye was formed 
in very poor amounts in neutral medium. 
4*35 gm. R-salt, 1*16 gm. aniline, 0*90 gm. 
sodium nitrite- and 0-50 .gr?: sodium hydro- 
oxide, in 150 c.c. of water were electrolysed 
at a current density of 5 amps./ dm.- for 20 
minutes. The anolyte had a bright red 
colour. The dye was recovered froni the 
anolyte by salting out. The precipitated 
dye was filtered at the pump, dried and 
weighed. Yield of dye: 1*15 gm. or 20*3 9^) 
of the theoretical. The colour on silk and 
wool was bright and of a good shade. 

On passing the current for thrice the 
theoretical time, the yield of dye improved, 
and amounted to 3*4 gm. or 60'29^^ of the 
theoretical. The current efficiency is seen 
to be the same, that is, 20%. 

Ponceau 2R: This dye could also be pre- 
nared by the electrolytic method using an 
iron anode. In this case, a study was made 
of the effect of factors like the addition of 
sodium nitrate, the change 'in the alkalinity 
of the anolyte and prolonged electrolysis. 
The formation of the dye at a platinum 
anode under what appeared to be the most 
favourable conditions was also studied. The 
results are summarised in the table belov/. 
4*35 gm. R-salt, 1*50 gm. 7n-xvltdine and 
0*90 gm. of sodium nitrite were electrolysed 
in 150 c.c. of water, with the modifications 
mentioned above, at an iron anode. The 
curreht density was 5 amps./dm.^ The 
anolyte was coloured a dark red at the end 
of the run. The dye was precipitated from 
solution on the addition of 25 gm, of so- 


dium chloride with good stirring. The pre- 
cipitated dye was then filtered at the pump, 
sucked nearly dry, dried in the air oven at 
80'’ C. and weighed. The quality of the dye 
was judged as usual by comparative dyeing 
tests and found to be quite satisfactory. 
Table 

Yield of Ponceau 2 R under Different Condi-- 
tions of Electrolysis 




aj 




O r/5 

s' 

Efficiency 

Addition Agent Weight 


M-l 

o g 



gm. 


-o bJQ 

Mate- 

Curr- 



QJ 

>> 

rial 

ent 

None ' .. 

20 


.. 

. . 

NaNO-^ 1-65 

60 

2-30 38 * 0 % 

12 - 6 % 

NaOU O-oO 

60 

2-65 44 - 2 % 

14 - 7 % 

*NaOH + NaNO-. 1-65 + 0-50 

60 

2-75 

46 - 6 % 

15 - 3 % 

NaO H + NaNOa 1 • 65 + 0 • 50 

120 

5-73 

95 - 5 % 

15 * 9 % 

’^Iron Anode 


2-75 

4 G-G% 

15 - 3 % 

Platinum Anode 


2 -:io 

38 * 0 % 

12 - 6 % 


The following interesting observations 
can be made from this table. The dye forma- 
tion proceeds only in an alkaline electrolyte 
and better when sodium nitrate is added; 
the yield in this is seen to be maximum. The 
presence of nitrate does not cause corrosion 
of the anode. The yield of dye amounted 
to 95*5% of the theoretical if the electrolysis 
went on for 2 hours, or six times the theo- 
retical duration. The current efficiency for 
a given set of conditions, appears to be inde- 
pendent of the concentration of the reactants, 
since the yield is quantitative if the elec- 
trolysis is prolonged for a sufficient length 
of time, which is almost an exact multiple 
of the theoretical time. 

Presidency College, M. V. Sitaraman. 

Madras, V. V. Raman. 

April 20, 1949. 


1. Sitaraman, M. V, and Raman, V. V., Curr. 
Sci., 1948, 17,234: 1949, 78,44. 2. Traube, 

et al., Ber., 1904, 37, 3130 ; 1905, 38, 828 ; 1906, 
39, 166. 3. Foer.ster, Elektrochemie, 1922, 812. 


SURFACE TENSION OF SOLUTIONS 
OF CETYL PYRIDINIUM BROMIDE 

Adam and Shute^ have observed that the 
surface tension of dilute aqueous solutions 
of cetyl pyridinlum bromide falls with 
time, attaining a final equilibrium surface 
tension, which is independent of the con- 
centration. The rate of fall is very 'slow 
in dilute solutions and rises as the con- 
centration increases until above a certain 
concentration the equilibrium is very 
quickly attained, 


N(k H 
Auij. 1^40 
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The i(l(‘a presfuteci here is very similar 
to Doss aiul i{ao\s“ idea on the wettint^ 
of solicLs by licpiids. It has been assumed 
that only a taalain fraetiou of Ihtj surface 
is occupitHl by cadyl pyridinium bromide' 
nu/U‘cuUss in dilute solutions. As the con- 
C(‘nt ration increaise's tlu' fraction of the 
surface occupit'd by cedyl pyridinium 
bromitii' inohH'uk's also increuises. When 
surface^ is allowaui to ai‘e, ruolec!ulos from 
tlie bulk of the solution come to the surface, 
takiuj.: tinu‘ to work ai^ainst the inward 
inoltauilar forct's. There is, however, a 
conccuiti atiou at which the whok? of the 
surfact‘ is covered by cetyl pyi'idinium 
bromick* tnolecaik's and (‘onseepumtiy the 
ta|uilibriiun is attained vt'ry quickly. 
Above thi,: conccuit rat ion probably micelie 
formation oeeurs and the surface tensioii 
rimiains una Itertal. 

'Fhc^ f Inaction of surfat'c can Ix' la^prcsent- 
<sl by. 


fi 


bn at ) y 


whrri* }'n.o surfats' Kmsion of water, 
y Semi dynamic surface 
tensiorr’ (i.c., surface ten- 
sion of solution before 
agtunf4 commences ) 
Et(uilibrium surface ten- 
sion. 

Th(' mt-asurement of surface tension was 
carricHi out by a Cenco-du Non tensiometer 
at 25 * applyini:^ correction as supu^ested by 
Harkins and Jordan,'* The values are given 
in the table* below: 

The* eciuilibrium surface tension of 26 
dynes/cin. was in aj^reement with AdanJ’ 
and Brown. 

In Fig'. 1, the fraction of surface is 
plotti'd against the* logarithm of concen- 


quick. The concentration of 0 -034% is in 
agreement with Adam’s value of 0 -04% 



where slow fall of surface tension is 
abolished. The point at which the lower 
part of the curve deviates from the straight 
line gives us the concentration of 0'022‘)/J, 
at which micelle formation begims. The 
concentration at which micelle formation 
begins is 0-()28%’ from conductivity 
measurements. It, therefore, secuns that 
micelle formation commences before the 
whole of the surface is coveiual by single 
cetyl pyridinium Bromide molecules. 

My grateful th inks are d le t ) Dr. M. R, A. 
Hao for kind advice. 

Dept, of Pure & App. Chem., B. K. Baneiu i. 
Indian Institute of Science, 

Bangalore, 

June 23, 1949. 


Valiivs of seviudi/naniic h'urfaces tension and fraction of sitr/ace occupied by cetyl 
Pyridifiiaiu bromide molecules (it dijjerent coucenlrations 


I’onc. 

;!7S(i 

1 

!l2i) 

39H 

253 

i:h> 

(;s 

31.1 

UP 9(5 

(5 9(1 

Srtjii ilyti.uiiiji' surf;u‘ • tfiisio:) 
(lyncs/rni. 

lill-O j 

i~ 



• 12-0 

-is-o 

5 : 1-5 

(U ■ 1, 

(5(5- 5 


M) 

0-')() 

I C*<)4 

0-91 

l)*S3 

oum 

l)-5l 

0-30 

()-2l 


tration in milligrams per litre. By ex- 
trapolating the lower part of the curve to 
the line a - 1, the concentration, at which 
the number of cetyl pyridinium bromide 
molecules is ju;t suhicienl to cover the 
whole of the surface is obtained. At this 
concentration ageing of surface becomes 


1. Adam and Shut ?, Trans. Farad. Soc., 1938 
34, 75B. 2. D )SS and Ilv), Proc. Inl. Acad. Sci., 
1938, 7, 113. 3. Ros g J. Phys. Cham., 1945, 49, 
377. 4. Markins and Jordan, Jour. Am. Cluctn. 
Soc., 1930, 52, 2i)4. 5. Ad.un, Traaw Farad, 

Soc., 1935, 31, 204. 6. Brawn, Proc. Phys. Soc,. 
1936,48,312. 


294 Letters to 

ADVERSE EFFECT OF MIXING 
TAPIOCA AND SWEET POTATOES IN 
WHEAT FLOUR 

For overcoming the food shortage in the 
country, the Ministry of Food has recommen- 
ded the mixing of tapioca and sweet pota- 
toes meal in wheat flour. This scheme while 
calculated to increase of food supply of the 
country, is likely to produce an adverse 
effect on the health of the nation, which is 
already suffering from an ill-balanced diet. 

For religious and economic reasons animal 
proteins (meat, fish and eggs) are ruled cat 
from the diet of a good percentage of the 
people. The intake of dairy products is very 
low in our country, the per capita consump- 
tion of dairy products in India being about 
one-tenth of Canada and Newzealand, one- 
eighth of Great Britain and one-seventh 
of U.S.A.^ Due to ill-balanced diet, the 
people are undernourished and are afflicted 
by many diseases. Shortage of good quality 
proteins and the B -vitamins are the two 
outstanding nutritional deficiencies in the 
cereal diet of the masses. Addition of some 
food rich both in good quality proteins and 
vitamins of the B-complex ife necessary for 
balancing the cereal diet. 

Table I 

Chemical Analysis of Some Foods 
Percentages 


Foods 

Protein 

Fat 

Carbo- 

hydrate 

Moi sture 

Ash 

Wheat (whole) 

13-0 

2-0 

72-4 

11-0 

1-6 

Sweet potatoes 

1-8 

0‘7 

27-9 

.. 68-5 

M 

Tapioca 

0-6 

0-2 

86-4 

12-6 

0-2 

Food Yeast 
{Toruia util is') 

48-0 

2-0 

34-0 

8-0 

8-0 


As evident from Table I both tapioca and 
sweet potatoes are rich in carbohydrales 
which is principally starch. The addition 
of these starchy foods to wheat flour 
would render it ill-balanced. The resulting 
mixture will have less protein and fat and 
much more carbohydrate. These changes 
in protein, fat and carbohydrate contents 
will be proportional to the quantity of ta- 
pioca or sweet potatoes incorporated. Thus 
though the caloric intake of food will be 
increased due to the added carbohydrate 
there will be a marked fall in the percentage 
of the protein, and is likely to be a more 
widespread incidence of the deficiency dis- 
eases in the country. 

In order to make this scheme practicable, 
'the proposed mixture will have to be fortified 
with good quality proteins and the vitamins 
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of the B-complex. As evident from Table I 
dried food yeast contains about 50% proteins 
of high nutritive value. Also yeast is a 
very rich source of B- vitamins. It can be 
added upto 5% to the flour, without any 
detectable change in taste and appearance of 
the product. 

Food yeast can be easily produced in India 
either from molasses — a by-product of the 
sugar industry or from bassia flowers or 
from cellulosic waste materials such as wood, 
straw, stalks, husk, bagasse. 

It is hoped that the Ministry of Food will 
reconsider their proposal and modify their 
scheme in the light of what has been pre- 
sented in this note. 

Chitti-Khana, P. N. Agarwal. 

Agra, U.P., 

June 5, 1949. 

1. ‘"Report on the Marketing of Milk in India 
and Burma”, Government of India Press, 
Simla, II Edition, 1943. 2. Peterson, W. H., 

Skinner, J. T., and Strong, F. M., “ Elements 
of Food Biochemistry,’’ Prentice Hall, Inc., 
New York, 1944 Edition. 3. Walker, R. D. (Jr.), 
Technical Paper No. 16, Florida Enginering and 
Industrial Experiment Station, Florida. 


ATTEMPTS TOWARDS THE SYNTHE- 
SIS OF SUBSTITUTED POLYGUANIDES 

On the basis of their observations. Curd 
and Rose^ put forward the hypothesis that 
for antimalarial activity, the aromatic ring 
and the basic side chain should be linked 
through a system of alternate carbon and 
nitrogen atoms with appropriate double 
bonds; they also argued that the “tautome- 
ric possibilities existing within certain known 
active drug molecules” . relate to the anti- 
malarial activity. Paludrine, satisfying all 
the above conditions, has been claimed to be 
one of the best antimalarials obtained so far. 

With this background, it was thought 
worthwhile to prepare compounds with a 
larger number of these conjugated system of 
carbon and nitrogen atoms, expecting that 
such compounds might prove to be better 
and more effective antimalarials. The poly- 
guanides, such as tri-, or tetra-guanides or 
even the higher members are to provide 
more of the tautomeric possibilities and such 
other factors. This postulation was also 
supported by our observation that the mono- 
guanide derivative with p-chlorophenyl- 
and isopropyl groupings present at the two 
ends, (viz., N^-p-chlorophenyl-N^-isopropyl- 
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guanidiiu* aridatc'’’) , as in paludrine, was 
fomui to possi‘ss no antiniaUirial activity and 
was also fcfluui to bo too toxic.'^ 

Various nudhods wort‘ tried for the pre- 
paration of t}u‘st‘ t‘oinpouuds which arc 
rtsdly bipuauidt‘s kaipthoiu'd furilier by the 
addition of (uu* or more of jJtuanidiue rosi- 
diH'S. Hy analogy with the formation oC 
biKuanidos from ^.tuanitiiruss and cyana- 
inidostd tlio cond(‘nsation of N'-mono~alk5d 
(or aryl ) “SuhstitutiHl-biguanidc^ with mono- 


sul>st itutiul alkyl- (or 

aryl ) -cyanamiclc^s 

wax tried flu* the pri'paration of triguanides 

a.s ' 



K— Nn^-cy--N!i 



11 

11 

— 

\u 

NH 


K - \ n • ( • \ ‘ • 

t * 

•ill C— Nllk' 

1! 

!1 

11 

\li 

NH 

NH 

wheri* H and IT 

CH , 

f* OHCaUi*—, kso 

CM It , p-el»C,illi , 

etc. 


The eondt'u.sation 

was 

tried under varying 

rondition.s ed (*xp(‘rinu'nis, ri-., 

(a) In atndie, 

ni'ulral or basic medium 


in alcoiiolic solution; 


(l>) In prescau'i^ of pyridine or dioxane; 
(r) Undm’ ordinary pn^ssurc or under 
pr(*ssurt‘ in closed v^aels. 

From the r'eaetion products of none of these 
experirntmts, tiu* cU'sIred tri^^[uanides could 
be ist)!ated; in oni^ particular instance, how- 
ev(n\ wlum th(* rt'aclion was tried with 
p~chlorophetiyl*l)i|.uuuude and p-chloro~ 
phenyl "Cyatuimide in a closed vessel in al- 
coholic nuxliutn. anunonia came out profusely 
on opc'nini’ the soda-water bottle, in which, 
tlu* repletion was conducted; and on working 
out the nnud ion product 2-a.mino-4 : G-di- 
|)-ehIoro-»anilino-l : 3: G-triazine-hydrochlo- 
ride;” (ni.p. 234-35'; Nitroj[,a‘n found: 
22‘:Mh; , Hi;* N,i CM.,, MCI requires 21*92) 

was isolatcHl, w’hieh was evidently formed, 
from th(‘ triguanide, Orst foi'med, by ring 
closure, as follows: — 

c 1— t ‘d u N n “ ■ < ‘ N 1 1 ‘ - N n 24- N f d I 

11 11 

Nit Nil 


water in fine needles, m.p. 213"“ C. (Nitrogen 
.'found: 66*82%; iCaHyN^ requires 66*6%.) 
The substituents were all knocked off during 
the process. 

The synthesis was next tried by the 
condensation of two molecules of mono- 
substituted cyanamide with a molecule of 
guanidine as follows: — 

2R-NirCN4NlIo-C-NH2 > 

II 

NH 

RNII-C-NH— C-NH— C-“NH— R 
II II II 

NH NH NH 

where K=p-chloro-phenyl-. 

From the reaction product no triguanide 
could be isolated but a . compound having an 
m.p. of 253-55° C. and containing 16*85% 
nitrogen was isolated. 

Lastly, with the same object, the conden- 
sation of N^-p-Cl-phenyl-N*'^-cyanoguani- 
dine with N' -isopropyl-guanidine (either as 
a base or its salt) was also .tried, but even- 
tually some compound other than the tri- 
guanide could only be isolated. The sub- 
stance was crystallised in shining flakes from 
95% alcohol. It had an m.p. of 174° C. and 
contained 15*8% of nitrogen. 

In most of the cases, very viscous semi- 
solid mass was formed which solidified only 
after a few days’ standing. The exact nature 
and characterization of the compounds which 
were isolated during the investigation, as 
also other methods of synthesis are now 
being studied and will be published at a 
later date. 

Authors’ thanks are due to the Indian 
Besearch Fund Association for the award of 
a research fellowship to one of us (P.R. G.). 

P. R. Gupta. 

P. C. Guha. 

Organic Chem. Lab., 

Indian Institute of Science, 

Bangalore, 

June 4, 1949. 

,CA 


: N 1 1 N H - { • - N I r - C«H 4 Cl ring 


11 11 » 

NH NH NH 

NHs 

N N 

('I~QH.,NII— C* C-NII CflH4H:PhNlT3 

\n/ 

.n some other cases unsubstituted melamine 
was obtained, which was crystallised from. 


closure 
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ESTIMATION OF ACETIC ACID IN 
PYROLIGNEOUS LIQUORS 
This paper outlines a fairly accurate and 
rapid method for the estimation of acetic 
acid in pyroligneous liquors. 

Attempts have been made to remove the 
dark colour of the liquor and eliminate con- 
stituents which blacken on addition of alkali, 
by bleaching with animal charcoal,^ extrac- 
tion/^ distillation^'®*'^’^^®’^*’^^ distillation with 
extraction/ or neutralising the acid mix- 
ture with barium hydroxide and evapora- 
tion to dryness.^ All of these procedures 
are lengthy and require some sort of 
special apparatus. Acid is usually in- 
completely recovered in case of distillation 
methods. In the present method the liquor 
is purified by oxidation with permanganate 
in alkaline solution. 

In most of the methods the purified liquor 
is titrated using phenolphthalein as indi- 
cator and the result reported as acetic acid. 
It is obvious that this procedure gives the 
total acidity and not the acetic acidity. In 
the proposed method the liquor after oxida- 
tion is acidified with sulphuric acid to liberate 
acetic acid and by potentiometric titration 
acetic acid can be estimated in a mixture of 
acetic and sulphuric acids. Potentiometric 
titration can be replaced by ordinary titra- 
tion using tropeolin OO or methyl violet as 
indicators.'^’^ Methyl violet has been tried 
by the present authors. 

Experimental 

Test samples were prepared by boiling 
200 gm. of settled wood tar with 400 ml. of 
water for an hour and filtering when cold. 
To one ml. of the filtrate was added 2 ml. 
of acetate test solution^ and excess NaOH 
and the whole brought to a boil. Absence 
of a green precipitate indicates absence of 
acetic and formic acid. Filtrate is now- aci- 
dified with known amounts of acetic, for- 
mic, butyric and propionic acids and the 
volume made up to 1,000 ml.^ 

5 ml. of the sample is pipetted in an 
Erlenmeyer flask and diluted to 200 ml. Ex- 
cess alkali is added till the liquor is distinctly 
brown. About 15 gm. of permanganate 
crystals are added and the solution is heat- 
ed over water-bath for two hours with 
constant shaking. Permanganate must still 
show in excess. After oxidation the liquor 
is allowed to cool and excess permanganate 
is taken up by hydrogen peroxide. The 
supernatant liquid will now be perfectly 
clear. If subsequently potentiometric titra-* 


tion is to be carried out the liquor is filtered 
and the filtrate received in 250 ml. beaker. 
If methyl violet titration method is to be 
followed, a 500 ml. Erlenmeyer flask will be 
more convenient. The precipitate is wash- 
ed free of all acetate as is shown by the 
absence of a green precipitate on addition of 
the test solution.^ After washing and reduc- 
tion in volume to the desired extent all the 
filtrate is acidified with sulphuric acid till 
clear excess of the later is present. The solu- 
tion can now be potentiometrically titrated 
to indicate sulphuric and acetic content se- 
parately. Alternatively a small quantity of 
methyl violet is added to the acidified liquor 
and titrated till the colour changes from 
blue to violet. This is noted as the end 
point for sulphuric acid. Titration is com- 
pleted using phenolphthalein as indicator. 
Difference between the burette reading now 
and at the sulphuric neutralisation point gives 
a value for acetic acidity. Alkali used 
should be preferably N/10. Results of the 
experimental work are given in the follow- 
ing table: — 
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29-00 

0-109 
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14-9 

44-1 29-2 0-C9 
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36-25 
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12.6 

49-2 3G-{i 0-70 
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43-50 



19-2 

62-91 43-71 0-48 

4 

50-75 


I) 

27-3 

78-2 50-90 0-31 

5 

58-00 


i I 

8-6 

66-84 58-24 0-26 

All of the above samples contained formic acid e.|ui- 
valent to 7*9 ml. of NaOH. 


Conclusion 

Whether purification is done by extrac- 
tion or by distillation of the liquor it is ne- 
cessary to free^ the distillate or the extract 
of its small quantities of soluble tar, formic 
acid, etc., by permanganic oxidation. In the 
proposed method therefore, the procedure 
has been cut short by conducting only the 
oxidation. Not only is the need for a special 
distillation or extraction apparatus avoided 
but a better clarification in a shorter time 
and with less attention can be qbtained. 
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f is also minimised. AfU'r oxi- 

a further distillation is not necessary 
inn to tlu‘ prt\s(‘ni mt'thod. This is a 
i advantapt' ovco' (Irotlisch's nu'thod.’ 


narayan 

u\ (Ml. India, 
Uh 1949. 


P, S. Mknk. 

IJ. 11. Wahhadpandk. 


have been proved to be biiria/.ole com- 
pounds (il) by hydrolytic degradation to 
hydrazodicarbonaniide (III) ; the course of 
reaction being as follows: 
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rotUsch, V. K.. rah Knu. C/i-an, 1920, 
12. 2. Pr(‘Scott and 9ohi\soii, “ C^ualita- 

hemical Analysis/’ 7th (‘d, p. 258, 

A. M., C. A.. 1942, 36, :mn) 4. Puchs, 
Ihid.. 194:1,37, :i:i70. 5. Orinin, “Techni- 
tdhtKis of Analysis/* IVTcOraw liill Co , 

. (h fVfnuratdr. (I A., 194(5,40, 2418. 
-hs, Paul, tbid., 1046, 40, 7080. H. Wo.ihn 
jcobs, Ind. Clivnu, Anal. EtL, 8-44-7, 
9. Diichcjmin and CTif{uebeuf, C. A., 1907, 
B. Ml C)n<id(*ria, Isonosuke, IbUL, 1921, 
175, 11. Allen’s “tk)mmtM*ciaI Organic 

'siH/‘ 5th Kd., 1, 890. 12. lleuser, K,, C, A., 
9, 1444. 

SSCROSS ADDITION TO HYDRO- 
AROMATIC KETAZINES 

conjugated H.vsteins of double* bonds 
ion generally takes plac<! at I, 4 or I, 2 
.onH.^''^d( However, (*onjugation bt,*- 
u carbon and nitrogen, likt* -C’ N - 
IM as in a/int*s, shows sonu* pt'culiuii- 
n addition reactions and Hailey, vt al,, 
vered a number of casias of 1/1 2,4 

U'd-addition by the azine systemA'''^ 
type* of reaction was nurn<’.d “ Criss- 
Addition” by Ihuh*y and MePhea’son.^* 
mber of such atlditions with the azine 
m were substHiu.mtIy observed/’’^ 

I these observed cases of crisscross 
Jon are, howeveri confined to aldazines 
now the reaction has been extended to 
^dnt\s for the first time. Azines of 
oaromatic ketones add two molecules 
/anic acid in acetic acid below 10® C. 
surprising ease, giving sharp melting, 
.alline solids. The addition products 


Crisscross addition of cyanic acid to cyclo- 
hexanone azine and 2-rnethyl and 4-methyI 
cyclohexanone azines giv(*s the correspond- 
ing bitriazoles jnelting at 210 ’, 219" and 
228 *5" C. respectively. 

The hydroa,i‘omatic kjtazines also react 
with thiocyanic acid, maleic anhydride and 
a-naphthoquinonci with the same case, 
giving crystalline adducts. Work is in 
progress towards setUing the structure of 
tlu* addition products. 

Organic C’hem. Laboratories, D. B. Dtjtt. 
Department of Pure ik P. C, Guha. 

Appli(*d Chemistry, 

Indian Institute of Science, 

Bangalore, 

Julu 22, 1949. 
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EMBRYO CULTURE TO OBTAIN F, 
PLANTS OF INCOMPATIBLE CROSSES 
IN CORN (MAIZE) 

In wide crosse.s, as a rule, in nt^aiiy all the 
ovules, aften- a definite period from Vao time 
of pollination, the endosperm begins to col- 
lapse. Shortly thereafter the embryo loo 
collapses as its growth thereby gets arrest- 
ed (Blakeslee and Satina, 194,4). Occasional- 
ly in the hybrid one or more ovules may 
be found which are almost comparable with 




Jig. 1 

A 2- Week old com eai- obtained by crossing a tetra- 
oicl female parent with a triploid male parent. Notice 
s different types of grains showing the fully filled, 
irtially filled and the unfilled grains. 

Out of the 13 diploid X tetraploid crosses, 
.at were made, 66 partially filled seeds 
ere obtained. These seeds when pot sov/n, 
Lve only 15 plants of which one turned out 
be a triploid, the others showing varying 
imbers of chromosomes from 28 to 33. 
iromosomes were counted from root tips 


Fig. 2 

Photograph of the 3 types of grains indicated in Fig. 1 

were (1) full round normal kernels, (2) 
partially filled small-sized kernels and (3) 
very small unfilled kernels (Figure 2). 
Evidently the last class represents the un- 
fertilized ovules. The semi-filled and the 
intermediary sized kernels represent . the 
real hybrid seeds. The counts made of ker- 
nels belonging to these three classes showed' 
a ratio of 104 : 3 : 532. The ovules of the 
three hybrid kernels, .when 16 days old, 
were dissected out and the embryos cultured 
in the Tukey’s medium (Tukey, 1934) plus 
growth-promoting substances (Van-Over- 
beek and others, 1941). All the three 
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lose of the same age in a normal plant, 
hese are usually only partially filled and 
cdinarily responds to embryo culture when 
oung, while it is noticed that germination 
; very poor for these seeds when mature, 
he object of this experiment is to compare 
le germination by embryo culture of such 
nmature partially filled seeds against that 
y the ordinary method of pot sowing, of 
ich but mature seeds from incompatible 
’osses like a diploid X tetraploid or a Lri- 
[oid X tetraploid, in corn. 


prepared by the usual paraffin section me- 
thod, using crystal violet for staining. 

Since as a rule, the embryos of the mature 
partially filled seeds of wild crosses do not 
germinate even under embryo culture,' the 
embryo having already collapsed beyond 
the pro-embryo stage, an estimate of suc- 
cessful germination in a wide cross by em- 
bryo culture method, has to be attempted at 
an early stage of embryo development. 
With this end in view, the above triploid 
was crossed to a tetraploid. 

In this cross between the triploid as the 
male parent and tetraploid as the female, 
it was observed that when the ovules were 
two weeks, old, there were three distinct 
classes of kernels (Figure 1). They 


Letters to the Editor 


299 


outer surfaces (Figs. 1, 2 & 3). A single 
scale leaf sometimes produced as many as 
three such buds (Fig. 4). These made their 
appearance as small papillae consisting of 
two overlapping opposite scale leaves. 
Later, however, they assumed the form of 
normal bulbs. 



In an experiment a portion of the stem 
disc was cut and grown separately. It was 
observed that the innermost scale leaf form- 
ed a bud in the manner described above and 
when this scale leaf was removed the scale 
next to it behaved in a similar fashion. It 
is apparent that the scale leaves possess an 
inherent character for the production of ve- 
getative buds. When, however, the scale 
leaves were separated from the stem disc 
and put on soil they failed to produce these 
buds. 

Botany Department, P. Kachroo. 

E-Punjab University, 

Amritsar, 

May 25, 1949. 


'.gj 

3 grew into seedlings. The chromo- 
unts from the root tips revealed them 
iteroploids with chromosome numbers 
above and below the tripioid num- 

ly be recalled here that out of the 
[ally filled tetraploid X diploid cros- 
were shown in pots only 15 germi- 
Thus it will be seen that the per- 
; of germination by the ordinary 
of sowing and by embryo culture at 
early stage of seed development, 
jLt to be 23 and 100 respectively in 
ic. Embryo culture of very young 
. this way helps to secure a greater 
ige of Fj plants out of incompati- 
ses than by the ordinary method of 
tion of these seeds when ripe by pot 

2S. Institute. P. Uttaman. 

;ore, 

1949. 

ceslee, A. F., and Satina, S., New 
from incompatible crosses in Datura 
culture of excised embryos on malt 
Science, 1944,99, 331-34. 2. Van-Over- 
arieE. Conklin and Blakeslee, A. F., 
s in coconut milk essential for growth 
nent of very young Datura embryos,” 
1941,94,350-51. 3. Tukey, H.B.,, “Arti- 
Iture methods for isolated embryos of 
IS fruits,” Pro. Amer. Soc. Hort. Sci., 
313-22. 


OTE ON THE VEGETATIVE 
AGATION OF LILIUM LONGI- 
FLORUM WALL. 

longiflorum Wall, belongs to the 
liliaceae. It grows in Western Hima- 
om Nepal to Kumaon at an altitude 

0 ft. and is commonly cultivated in 
as an ornamental plant. 

>ulbs of this species were obtained 
.e Chandra Nursery, Sikkim, and 
a sand and garden soil respectively, 
few months when the bulbs were 
ated an interesting formation of ve- 
buds on the scales was observed, 
sual method of vegetative propaga- 

1 known in bulbs is bud formation 
dls of the scale leaves. In this par- 
species besides such propagation, 
ids were also formed on the scale 
•n their edges, the inner and the 


A NOTE ON THE MICRO-ORGANISMS 
PRESENT IN DATE-PALM JUICE 
(SENDHI) 


In the year 1928 M. Damodaran has done 
work on “The fermentation of Toddy and 
an account of the micro-organisms produc- 
ing it”,i while later in 1939 V. S. Basrur 
and M. Qureshi- have done extensive 
work on the Date-Palm juice (sendhi) con- 
fining their attention to analysis only. The 
present note deals with the microscopic exa- 
mination of fresh and fermented juice of 
Phoenix Sylovestris Roxb. 

Samples of sendhi were obtained with the 
help of the Excise Department for our inves- 
tigations. Possible precautions were taken 
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while collecting the sendhi to prevent ex- 
traneous micro-organisms getting into ihe 
liquid. The micro-organisms in the fresh 
juice were cultured on the scndhi-agar me- 
dia. An examination of a number of isolat- 
ed colonies under the microscope led us to 
suspect five kinds of organisms, which re- 
present distinct species and these were later 
cultured by fractional plate cultures on 
sendhi-agar media. External morphology 
and nature of vegetation was carefully studied 
on streak cultures of sendhi-agar media and 
glucose-agar media. In the fermented sen- 
dhi samples however, in addition to the 
above suspected four micro-organisms my- 
coderma species was also found. 

To identify the above micro-organisms, 
the cultural and the biochemical characters 
of each were studied and are described be- 
low. (For the identification of the micro- 
organisms, The Yeast by Guilliermoxid 
was consulted.^) 

Description of the Organisms: — 

1. Yeast A. The colonies are club-shap- 
ed with depression in the middle and are 
smooth, glistening and white in colour. 
Streak cultures are smooth with broadly 
wavy margin. Multiple budding is often 
adopted as shown in Fig. 1. The cell form 
is predominantly spherical in yoxmg cultures - 
Durable cells are formed, and budding takes 
place giving rise to elongated cells as shown 
in Fig. 2. The thermal death point is 

51- 52° C. This organism is identified as 

“Yeast -like Saccharomyces cerevisice'\ 

2. Yeast B. The colonies are concentri- 

cally zoned and appear dry and powdery on 
the surface. Streak cultures develop flat, 
brown, spreading colonies. The cells are 
usually elongated as shown in Fig. 3. Scum 
is formed with growth ascending on glass 
wall. Four spores are formed in a cell as 
shown in Fig 4. Thermal death point is 
53-54° C. This organism is identified as 

Pichia Radaisii, 

3. Yeast C. The colonies are white, 
pasty and with a surface formed of fine 
raised portions. Budding is of simple type. 
The cell form is predominantly spherical as 
shown in Fig. 5. Four spores are formed as 
shown in Fig. 6. Thermal death point is 

52- 53° C. This organism is identified as 

Saccharomyces cerevisioe, 

4. Yeast D. The colonies are usually 

round, white and convex. Superficial vege- 
tation is formed on the nutrient liquid. 
Cells are oblong, elongated and somewhat 


elliptical. Budding occurs from end on 
shoulders as shown in Fig. 7. Thermal death 
point is 52-53° C. The oi’ganism is identified 
as Mycoderma cerevisioe. 



5. Bacteria. The colonies are smooth, 
grey and glistening. Surface growth was- 
observed after 48 hours, with a tendency to 
ascend at the edges. Deposit at the bottom 
is scanty, and slight turbidity is produced. 
The bacteria consists of short rods and are 
ellipsoidal in form. They occur singly and 
in pairs as shown in Fig. 8. This bacteria 
has many characters of Acetobacter acetii 
described by Jezdink Tosie and Thomas 
Kamedy Walker.*^ 

To study the amount of growth and produc- 
tion of alcohol, the method described by 
F. G. Walter^ was followed. The results 
are shown in the table along with pH values. 
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0 
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()-0 

3*0 

7-7 

1*72 

3 

Yfust-like Satr/iatif 
mypt's it'trrti'itr 

6-0 

3*0 

5-6 

0-57 

4 

I'iihia Rtuiaisii 

6-0 

4*0 

6.7 

0-13 


Our thanks are due to Dr. M. Qureshi 
under whose able guidance this work has 
bcHui carried out, and also our thanks are 
ciue to Dr. S. Husain Zaheer, Director, Cen- 
tral Laboratories for Scientific and Indus- 
trial Research, for kindly permitting us to 
publish the note. 

Hyderabad, Dcccan, Mohan Babu Naidu. 
Jxaie 12, 1949. J. Lakshmikantham. 
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PROLIFERATION OF SPIKELETS IN 
PENNXSETUM POLYSTACHYUM, 
SCHULT. 


Arber (1934) observed proliferation of 
the spikelets of Arrhenatherum avenaceum, 
Beauv., Festuca ovina, L., Phleum pratense, 
L Poa alpina, L., P. vivipara, L. and in 
some bamboos. Nielson (1941) has recorded 
such proliferation in Avena sativa L., 
Bromus inermis, Leyss., B, purgans L., 
Festuca' obtusa, Spreng., Phleum pratense, L. 
and Panicum virgatum, L. Ganguly (1936), 
Reeves and Stansel (1940) have recorded 
maize spikelets proliferating into vegeta- 
tive shoots and the latter authors ave 
also found Teosinte (Euchlcena mexicana, 
Schrad.) showing similar 
Karper (1936) and Sankara Ayyar (1942) 


have described the proliferation in Sorghum 
spikelets. A similar case vvas noted in 
Thin Napier (Pennisetum volystachyum 
Schult.) at the Rice Research Station at 
Tirurkuppam, Chingleput District, Madras, 
and this is being recorded here. 

The normal inflorescence of Pennisetum 
polystachyum is a spike-like cylindric 
panicle (Figs. 1 and 2) brownish-yellow 



Figs, l & 2 . Normal and pro'i&erated inflorescence 
compared 

and about a centimetre wide exclusive 
of the bristles of the involucre. _LThe 
involucres, sub-sessile with about';;, 30 
bristles to each . involucre. The spikelets 
usually solitary (rarely in twos), sessile; 
within the involucre, lower glume often 
suppressed, upper as long as the spikelet, 
thinly membranous, 5-nerved. Florets two, 
the lower empty or staminate, the upper, 
bisexual. Lower lemma, like the upper 
glume, 3-toothed at apex ; palea subequal 
similar to the lemma or sometimes absent. 
Upper lemma chartaceous shining; palea 
similar, subequal. 

The inflorescences with the proliferation 
of the spikelets could be easily made out 
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in the field by their bigger size and green 
colour. A detailed study of the inflores- 
cence revealed that practically all the 
spikelets have been uniformly transformed 
into leafy structures. 

The involucre surrounding each spikelet 
has not undergone any change (Figs. 3 &4) 



Fig. 3. A portion of the intiorescence with the spike- 
lets prolifierateci 

Fig. 4» A single prolifierated spikelet. The involucre of 
bristles remains unchanged 

while the spikelet alone has become 
proliferated. The proliferated spikelet 
gives a general appearance of a seedling 
(Fig. 4). The lower glume, which is 
often suppressed in the normal Spikelet, 
is seen prominently, much elongated 
hyaline and thinly nerved. The upper 
glume is more than double the length 
of the lower, greenish, prominently nerv- 
ed and hairy. The lemmas and paleas 
have developed into normal leaves with 
distinct blades, leaf-sheaths and the cha- 
racteristic ligules of the fringe of hairs. 
This is of interest as the two lower glumes 
do not show this differentiation. 


The present case of proliferatio 
noted in two clumps out of a small _ 
plot cultivated with Thin Napi" 
fodder, from which a number of o' 
had already been taken. Whil< 
difficult to explain the causes 
phenomenon of proliferation of spi 
it may be pointed out that Karper ( 
Nielson (1941), Reeves and Stansel 
are of opinion that proliferations 
to environmental factors. Arber 
records two classes of proliferation 
brought about by environment ar. 
other by chromosomal and here 
causes. 

C. Rajasekhara- Muda. r. 

D. Daniel Sunda^ara.j 
Madras Herbarium, 

Agricultural College, Coimbatore, 

June 15, 1949. 
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Curr. Sc,, 1936, 5, 302-03. 3. Karper, 

J. H4f>red., 1936, 27, 183-85. 4. Nielson, 
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RAIN OF PRAWNS IN SIAM 

I HAPPENED to meet Mr. Spepc^r Leec 
representative of Winget Liihited,, Rp^j’. 
Kent, England, last week at Dali]: 
Dehradun District,’ where a Hydro- c: 
dam is under construction. In the 
of conversation he mentioned to me 
of prawns which occurred in Siam wt 
was a prisoner of war in the Jsij 
Camp at Damagan near Kanchanbour 
month of October .1944. I am aware 
literature relating to fish brought don 
rains in India and outside 'bu.t this 
first time I have ‘ heard of a s 
of live prawns and the infox^r 
seems to be perfectly axithentie 
was given to me by an eye w: 
One evening towards the end of the 
soon in October (the exact date Mr. 
does not remember) just before 
down there was a heavy shower of rki: 
;^arge number of live prawns came 
with the rain over -the entire carrx;^ 
could have been easily collected in Id; 
fuls. The size of the prawns was alb 
to 3 inches some of them had long cln 
legs. He says that the camp was fair 
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from the sea but there was a lake within 8 
miles of the camp where military planes are 
reported to have landed troops. The tem- 
perature at the time of rain was not parti- 
cularly cold. I am told that there were per- 
sons interested in butterfly and orchid col- 
lections in the camp and therefore it is not 
unlikely that an account of this unusual oc- 
currence has already been published. If so, 
I shall be obliged if any one who has heard 
or read of this occurrence will kindly lot 
me know about it. 

Dept, of Fisheries, U.P. B. Sundara Raj. 
Lucknow, 

July 22, 1949. 


ANTI-HISTAMINE ACTIVITY OF 
SUBSTITUTED BENZHYDRYL AMINES 

Uecently, the discovery of benadryl has led 
many workers to study the anti-histamine 
activity of allied dialkyl amino-alkyl benz- 
hydiyl ethers.* In the present work, a 
number of substituted benzhydryl amine hy- 
drochlorides have been tested for their anti- 
histamine property. 

Method. — Anti-histamine activity was test- 


ed on the isolated ileal strip of a guinea-^ 
as follows: 0*1 mg. of histamine was add 
to the bath containing 60 c.c. of Tyrode’s s 
lution. It was allowed to act till the ma: 
mum height of contraction was reach 
Then the histamine was washed out. Eve 
time, the bath was emptied in order to wa 
out histamine or any drug, it was fill 
again with 60 c.c. of fresh Tyrode. 

In this way, three consecutive equal re 
ponses were first obtained. These were us< 
as the standard of the maximum response 
the particular strip to the given dose of hist 
mine. Next the compound under trial .v 
added to the bath. At the end of ten n 
nutes, O'l mg. of histamine was added 
the same bath. When the maximum hei^ 
of contraction was reached the compou 
and the histamine were washed out. Thei 
after, every ten minutes, 0*1 mg. of hisi 
mine was added to the bath, till the hei^ 
of contraction was equal to the origin 
This was taken as the duration of the an 
histamine activity of the compound. 

Benadryl has been taken as the stands 
for comparision. 

Results of the work done so far are tab 
lated below: — 


Anti-histamine Activity 


No. 

Compound’ 

Name and structurnl formula 

Quantity added 
(nig-) 

Duration o 
activity 
(minutes) 

1 

flenadryl 

/'-nimelliyl amino ethyl hen/Jiy Iryl ether hydrojhlorid? 

Clio • CII., ■ CHa • nX 
/“X/ ^Cll3 

x_/ 

0-1 

30 

2 

1 ■) t 'll / h y d r y 1 urn i n c hy (. 1 r 0 c h 1 0 1 id e 

<:x 

CH • NIL • HCl 

cx 

0-5 

20 

3 

N '//-hexyl benzhydrylamine hydrochloride 

0-1 

less than 1 


\_/x 

CH - Nil • CoHi3 • HCl 

cx 




4 ^^-MethyUjenzhydrylamine hydrochloride 

H^C <^_ 


0-1 


20 


CH . NHa • HCl 
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No. 


Compound 

Name and structural formula 


Quantity added 

(mg.) 


Duration of 
activity 
(minutes) 


5 

^/-Dimethyl benzhydrylamine hydrochloride 

CH • NHaj- nCl 

H.,C<^ )>/ 

0-5 

About 20 

6 

;5*Methoxy iienzhydrylami ne hydrochloride 

n3c-oO\ 

CH • NHo • HCI 

0-1 

Itss th;.n 20 

7 

N-dietbyl amiro ethyl 4 m.thoxy benz'iyclrvl ether hydrochloride 

_ Clio - CHo- CH 2 • N • CCoH.Oj • UGl 

0-1 

less than 20 

s 

N— isoproBvl amino /t methoxy benzhyciryl ether hydrochloride 

H 3 C 0 <^ 

“ CHO ■ CIU ■ CH, • NH • CH • (Clla), HCI 

0-1 

40 


Succinyl ^methoxy benzhydrylamin? 
H,CO<^ 




CH • NH • CO • CH» • CH 2 • COOa 




0*5 less than 20 


10 2 : 4~Dimethoxy benzhydrylamine hydrochloride 

OCH 3 
/- 



Cir • NEIs - HCI 



0*1 About 20 


11 


3 ; 6 “Dimethoxy benz hy dry 1 amine hydrochloride 

HsCO^ 


CH • NH.> • HCI 



\_/ 


1-0 40 


12 


4! 5-Dinn ethoxy benzhydrylnmine hydrochloride 

HXO/ \ 


1-0 


20 
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l>enzhyclrylamine hydrochloride 




About 20 




CII • NHo . HCI 


14 

/> P Iln hloio benzhydrylamine hydrochloride 

Cil.NHj.HCl 

^'<_y 

0-5 

20 

If) 

.arboxy benzhydrylamine 

"0"'^<LX 

CH • NH, 

0-1 

less i.ian 10 

I(i 

A 1 'll en oxy jx* nzhy drylamine hydrochloride 

~ CH • NH, • HCI 

cy 

0*1 

60 

17 

/>- Plicno.xyji'-methnxy benzhydrylamine hydrochloride 

~ CH • NH2 • HCI 

O-I 

50 

18 

/-Methoxv benzhvdryl ^-methoxy ethyl a nine hydrochloride 

CH • NH - CHo • CH2 • OCH3 . HCI 

ex 

0-1 

less than 10 

h) 

/•-F'Dimethoxy benzhydryl ^-.iiethyl amine hydrochloride 

H.™< X 

CH-NH-CH 2 -CH,-N(C 2 Hs)-HC 1 

x'^ 

0-5 

20 


From the above table it is clear that the 
followini^ compounds are worth further in- 
vcstii^ation:- — Nos. 8, 16 and 17. 

Further work on the above compounds 
and a few more is in progress. 

Our thanks are due to Dr. B. B. Dikshit, 
the Principal of the College who guided us 
throughout the work and to Prof. B. V. Bhide 
from S. P. College who supplied the com- 
pounds to us. 

(Mrs.) Ranita Aiman. 
Dept, of Pharmacology, M. B. Gharpijre. 

B. J. Medical College, Poona, 

July 11, 1949. 

1. Fitzgibbon, J.A.C-S., 1948, 70 , 387. 


PROCESSES OF SEPARATION 
INVOLVING DIALYSIS 
In a continuous dialysing unit involving a. 
number of stages the operation is countej? 
current, and the colloidal solution containing 
crystalloids, and water enter at the opposite 
ends of the system. Each stage will contain 
a semipermeable membrane between tvro 
cells into one of which flows the colloida.1 
solution to be dialysed and into the otliei’ 
flows water for the removal of cr^^stalloicis. 
Such a process is analogous to multicontaet 
processes like distillation, extraction, etc., 
and is sketched in Fig. 1. 

Nomenclature. 

G: mols of colloid flowing in the system, 
per unit time, on a crystalloid-free basis. 
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L: mols of water flowing in the system 
per unit time, on a crystalloid-free basis. 

Y; mols of crystalloid per mol of crys- 
talloid-free colloid, in the colloidal system. 

X; mols of crystalloid per mol of crystal- 
loid-free water, in the water stream. 

Subscripts: — 1 refers to rich end streams 
and 2 refers to lean end streams. 

Taking a crystalloid balance across a diffe- 
rential section of the unit shown in dotted 
lineS; in Fig. 1. 

G.dY=L.dX (1) 



/TVtfwSf Z 


Integrating equation (1) between the varia- 
ble ccmpositions X and Y, and the terminal 
compositions Xi and Yi, we have, on the as- 
sumption that G and L are steady, 

G/dY-L/dX 

Y X 

••• y_y,=^(X-xo (2) 

Equation (2) defines the operating line that 
relates the composition of the colloidal 
stream that enters any stage and the com- 
position of the water stream leaving the 
same stage. If the equation of the equili- 
brium line relating Y to X is known then 
it is possible to determine the number of 
theoretical stages required for the separa- 
tion of crystalloid from a colloid by dialysis, 
by the stepwise method, provided the mate- 
rial balance of the system can be establish- 
ed. Further if the over-all membrane effi- 
ciency is known the actual number of stages 
required for the process can be calculated. 
To determine over-all membrane efficien- 
cies experimentally it would be necessary to 
set up a unit containing a known number of 
stages and dialyse known solutions such that 
Yi, Yo, Xi, Xo, L and G are all known. If 
the equilibrium data are available then the 
theoretical number of stages may be calcu- 


lated by the stepwise method. The over- all 
membrance efficiency is simply the ratio of 
the theoretical number of stages to the ac- 
tual number of stages. 

The author has made attempts to obtain 
equilibrium (Y — ^X) data on the system 
albumin-vrater-sodium chloride, using cel- 
lophane membrane (du Pont, No. 600) 
stretched between two Incite rings which 
were components of a laboratory diaiyser 
made by Brosites Machine Co., of New York, 
(details of which are provided in the Chemi- 
cal Engineering Catalog, 1947-48, page 372 
Reinhold Publishing Corporation, New Yorlc) 
fitted up with lucite end plates as sketched 
in Fig. 2. By means of orifices provided 
in the end plates the spaces within the rings 
could be filled with known solutions. One 
was filled with a known solution of albumin 
prepared by saturating blood albumin (sup- 
plied by Fischer Scientific Co., Pittsburgh, 
Pa.) in distilled water, filtering, and adding 
a known weight of NaCl to a known volume 
of solution. The other was filled with water. 
The assembled unit was stored away in a 
constant temperature enclosure maintained 
at 70® F. The solutions were analysed at 
the end of 24 hours, and duplicates were run 
and analysed at the end of 48 hours and 72 
hours until constant values were obtained. 
The NaCl solution was analysed by argento- 
metry while the NaCl in the presence of al- 
bumin was calculated by difference, know- 
ing the amount of NaCl present in the 
colloidal solution and the amount that v/as 
present in the water compartment. The 
following results were obtained: 


Weijjbt fraction of NaCl Weight fraciioi of NaCl 
in colloidal solution ia watei- 


0*00199 0-00202 

*00572 -00’ 98 

•00954 -00980 


The work could not be continued owing 
to total destruction of the laboratory by a 
fire accident. The author wishes to thank 
Dr. James Coull, Professor and Head of De- 
partment of Chemical Engineering, Univer- 
sity of Pittsburgh, Pittsburgh, Pa., for his 
interest in the work and the University of 
Pittsburgh for providing apparatus and fa- 
cilities for work. Correspondence on the 
work is invited. 

Poona 5, S. L. Sastry. 

July 6, 1949. 
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GESTATION IN THE ORIENTAL 
VAMPIRES 

liA'rs, which, generally bring forth only one 
>oimg at birili, have asymmetrical develop- 
imait of tlie uterine cornua. Species of bats 
ill wliich ck‘taiLs of pregnancy are available, 
show tliat gestation generally occurs in the 
right side of the female genitalia. The find- 
ings of Vogt‘ and Duval- in Vespertilio 
viiirnins (now called Myotis myotis); 
Oourrier** in Mbiiopierus schreibeTsi; Baker 
end Ihrd* in Miniopterus australis; Mathews^ 
in M'Diiopterns dasythrix and Sherman^ in 
'radaruia cyuocephala support this view. 
My observations on Rhinolophus rouxi 
('rerun.) and Tadarida tragata (Dobs.) add 
two more instances to this category. 

It appears as if this asymmetry has de- 
vt‘I(>i,)eci from a condition in which both the 
uterine cornua and the ovaries were func- 
tional, In Pipistrellus pipistrellus^ Deansley 
and Warwick” recorded 70 per cent, of the 
prc'gnancies in the right uterine cornu, 25 
pcM’ ctmt. in the left and 5 per cent, in both. 
Guthrie and JeiTors,^ and Wimsatt^ describ- 
ed in Myotis lucifugus ova coming as fre- 
(tuently from the left ovary as from the 
right, but with pregnancies limited to the 
right side. 

An instance of unilateral degeneration 
was found by Mathews^^ in Rhinolophus 
hljyposiderns rninutus. In this species the 
left uterine cornu is considerably smaller, 
and appears to be correlated with the func- 
tional atrophy of the left ovary which does 
not produce mature ova. Consequently the 
prt'g nancies are limited to the right side. 
It appears fortuitous which horn of the 
uterus becomes functional. 

My observations on Lyroderma lyra lyra 
(Geof.) and Megaderma spasma (L.) the 
two Oriental Vampires of the family Mega- 
dermida^ are interesting in this connection. 
Im mature females in both the above ^ 
have symmetrical uterine cornua. With the 


attainment of sexual maturity the rapid en- 
largement of the left uterine cornu results 
in a distinct asymmetry. Sections show that 
only the left ovary is functional. A collec- 
tion of these forms over a period of five 
years reveals that all the pregnancies are 
restricted to the left uterine cornu. 

The findings of Mathews‘s in Cardioderma 
COT (family Megadermidae), revealed that 
pregnancies filled both uterine cornua but 
with the placenta attached to the left pole 
of the uterus suggesting that the develop- 
ment must have started in the left uterine 
cornu. He also recorded in Nycteris luteola 
(family Nycteridae) four pregnancies in the 
right uterine cornu and seven in the left 
showing a higher percentage in the latter. 

In the families Megadermids and Nyc- 
teridae there is a tendency for the left side 
of the female genitalia to be the functional 
one. The cause for this as\anmetry is not 
clear. 

My thanks are due to Dr. L. S. Rama- 
swami, D.Sc., Professor of Zoology, Central 
College, Bangalore, for encouragement and 
for a discussion of this problem. 

Dept, of Zoology, P. A. Ramakrishna. 
First Grade College, 

Tumkur, 

August 15, 1949. 


1. Vogl, C., Assoc. Franc, piur VAvanc des 
Sci., 1881, 10, 355 2. Duval, M.„ Joiini. Anat. 

et Physiol., 1895,31,93. 3. Courrier, R., Arch, 
d? Biol., 19.27, 37, 17.3. 4. Boksc, J. K., and 
Bii'd, T. F., Journ. Linn. Soc. ZooL, 1936, 40, 
143. 5 , Mathews, L. Harrison, Proc.Zool Soc. 

Lond., 1942, 111, B. 289. G. Sherman, H. B.. 
Journ. Mamm., 1937.18, 176. 7. Daansley, R., 
and Warwick, T-, Proc. ZooL Soc. Lond.. 1939, 
109, A. 8. Guthrie, Mary J., and Jeffers, K. R-, 
Anat Rec., 1938, 71, 477. 9. Wirnsatt, W. A., 

Amer. Journ. Anat, 1944, 74, 129. 10. Mathews, 
L. Harrison, Ti'ans. Zool. So?, Lond., 193/, 23, 
224. 


■ ■ . jDr. J. N. MUKHERJEE 

Dr. j. N. MukheRJee, D.Sc'., F.N.L, Director, 

Indian Agricultural Research Institute, ew 
Delhi, has proceeded to U. S. A. as a mem sr 
the Indian Delegation to attend ^ 

Nations ConCerence on the Conservation a d 

Utili'/.atioii of Resources to be held at Lake 
Success, from 17th August to 6th 
1949. He has-been invited by the Secretary 
General; U.N.O., to preside over the L^ 


Section Meeting of the United Nations Sci- 
entific Conference. 

After attending the Conference at Lake Suc- 
cess on his way back he will attend the meet- 
ing of the General Assembly of the Inter- 
naUonal Council of Scientific Unions to be held 
at Copenhagen, from 14th to 16th September 
1949. 
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Advances in Enzymology, Vol. VIII. Edited 

by F.F. Nord. (Interscienca Publishers Inc-, 

New) York, 1948. Pp. ix-f538, Price $ 8*00. 

The eighth volume of this internationally 
well-known Annual contains critical reviews 
on ten different topics contributed by authors 
whose own contributions to their respective 
fields have been both large and ^substantial. 
This happy circumstance imparts to the 
discussions a “living touch” which is both 
illuminating and inspiring. The review on 
the functioning of the cytoplasm by Ludwik 
Monne deals with the advances made on the 
structure and the function of the cytoplasm 
during the last decade. The author has made 
a valuable contribution towards a clarification 
of well-established facts and valuable hypo- 
theses. The second article pertains primarily 
to a discussion of the “two parallel and in- 
dependent series of investigations, which 
together have contributed largely to a more 
modern and objective, although still woefully 
incomplete, understanding of the actual nature 
of complement”. In the third article, J. P. 
Greenstein has presented a critical review 
of a group of comparatively little known but 
physiologically significant enzymes, the dehy- 
dropeptidases. I. L. Chaikoff and C. Enteman 
in their review on “anti-liver factor of the 
pancreas” have advanced convincing evidence 
of an yet unidentified anti-fatty liver factor 
associated with the pancreas. Alkaloid Bio- 
genesis is the subject of a fascinating discussion 
by Ray F. Dawson in the light of the recent 
gene-enzyme-linked syntheses demonstrated 
by Beadle and Tatum in Neurospora. The 
discussion on the functional role of alkaloids 
in the physiological economy of the plant is 
suggestive. 

Cellulose which is the most abundant 
organic compound occurrin^: in Nature, has 
been the subject of numerous investigations 
directed towards its chemurgical exploitation. 
Nord and Vitucci have presented a critical 
review pertaining to a microbiological approach 
to this problem. Lignin which is invariab- 
ly and intimately associated with most of the 
naturally occurring celluloses has also been 
considered and the authors have presented 
experimental evidence to show that an enzy- 
matically formed methylated aromatic com- 
pound might serve as an intermediary between 
carbohydrate degradation and lignihcation. 


Other reviews include Synthesis of Lipids 
by Kleinzeller, the Biochemistry of Fatty 
Acid Catabolism by F. L. Breusch, Lipoxidase 
and the Auto-oxidation of unsaturated Fatty 
acids by Sune Bergstrom and Ralph T. Holman 
and a fascinating contribution by E. Albert 
Zeller on the Enzymes of Snake Venoms and 
their Biological Significance. 

Editor Nord who is the founder and guiding 
spirit of this series of volumes, has been 
successful in securing for this series an in- 
ternational status; the present volume con- 
tains 5 articles from the U.S.A., 2 from Swe- 
den, 1 each from Czechoslovakia, Turkey and 
Switzerland. This is a volume which will 
commend itself to a wide circle of investi- 
gators interested in a critical appraisal of the 
progress of biological chemistry in its most 
comprehensive sense. 

Chromatography. By Harold G. Cassidy and 

others. Annal of the New York Academy of 

Sciencesy VoL XLIX. Pp. 141-326, 1948. 

Price $ 2,75. 

Chromatography, first discovered by Tswett 
in 1906, has proved itself in recent years to 
constitute a powerful and extensively appli- 
cable analytical tool. With its aid, compounds 
considered as single entities have shown them- 
selves to be mixtures and have been resolved 
into their individual constituents. The method 
has been employed for checking the homogen- 
eity of a compound and for establisting its 
identity or non-identity with another sample 
by a mixed chromatogram test (cj. mixed 
melting point test). 

Harold G. Cassidy, the consulting editor, 
prefacing the bunch of contributions says 
that “it was felt profitalfie to examine the 
state of our knowledge regarding chromato- 
graphy, and especially to make it possible for 
workers using one method of adsorption an- 
alysis to come together with those using other 
methods, so that all methods might become 
more widely known. It was hoped that, through 
such a meeting, the chromatographic tool 
might become further sharpened and the 
realm of its proper use redefined”. At the con- 
ference, 14 papers have been presented includ- 
ing the introductory and concluding remarks 
by the consulting editor. The history, scope 
and methods of chromatography have been 
presented by Zechmeister, in whose hands 
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the method attained a substantial sta^e of 
development. Henry C. Thomas has presented 
‘hi rcvicnv of pertinent parts of the equilibrium 
theory and has given a mathematical treat- 
ment of single solute chromatography for the 
two simplest reasonable mechanisms of adsorp- 
tion considered as a kinetic process. Stig 
Claesson has described the experimental set- 
up for chromatographic adsorption analysis 
developed by Tiselius and his co-workers. The 
ingenious and elegant ^ partition chromato- 
graphy developed by Martin and Synge, 
using lUtcr paper, has been described by Martin 
while the starch column chromatography which 
makes use of the same partition principle is 
des(*ribed by Moore and Stein. Paper strips 
handle only microgram quantities of the materi- 
al whereas columns handle milligrams. 

A review of fractionation of mixtures by 
foam formation is presented by Shedlovsky, a 
promising technique which involves the parti- 
cipation of mobile surfaces and one which has 
hardly been investigated. Applezweig has 
presented a very useful paper on “Ion-ex- 
change Adsorbents as laboratory tools” and an 
equally useful contribution has been made by 
Doitz on “the surface areas of some solid ad- 
.sorbent.s of possible use in chromatography A 
Other contributions include Systematic Quan- 
titative Chromatography by Schroeder, Frac- 
tionation and Analysis of Hydrocarbons by 
Adsorption by Mair, Stereochemistry and Chro- 
matography by Zechmeister and Chromato- 
graphy in the Streptomycin Problem by Peck. 

The volume represents a very stimulating 
contribution to the subject of chromatography, 
which is being, at the moment, extensively 
employed as fruitful method of analysis.. 

High Molecular Weight Organic Compounds: 

Frontiers in Chemistry, Vol 7. Edited by 

R. E. Burk and O. Grummitt. (Interscience 

Publishers Inc. N.Y.), 19i9. Pp. vi f 330,Price 

5*50 dollars. 

This is a new addition to the now well- 
known series sponsored by the Western 
Reserve University. A vast amount of work 
in recent years has been with synthetic high 
polymers, with an emphasis that has practi- 
cally flooded out the work that is still needed 
and being done on the natural polymers: 
proteins, cellulose, starches and the pentosans. 
This tendency is reflected also in the volume 
under review. Cellulose finds only the briefest 
reference and only proteins find a place. The 
other tw.o types are non-existent so far as the 
current volume goes. 

Tfie first two reviews by Dr. Mark give a 


lucid account of the work carried out in the 
Brooklyn Polytechnic on polymerisation in 
suspension and emulsion as well as the use of 
osmometric and viscometric methods in 
polymer investigations. The experimental 
details presented, as well as the analytic 
treatment of the different aspects of the 
problem will be found particularly useful by 
.newcomers to the field. The term Aco in page 
80 is obviously a misprint unless Bco in the 
next line is an error for Bey. The contribution 
of Dr. Fisher is a highly condensed one on 
Elastomers and if it is intended for a student 
certainly requires elaboration. The only con- 
tribution in the volume on a natural polymer 
is that of Dr. Edsall on proteins. We have 
here a critical account of the different lines 
of investigation suggestive of further work in 
the subject in every section in a field which 
remains “a quest that will call for ingenuity, 
skill, and imagination of the highest order”. 
Condensation polymers and phenoplasts are 
dealt with respectively by Drs. Fiory and 
Carswell. These are quite in line with the 
rest of the volume in providing a useful 
critical review. 

Even though the field of high molecular 
weight organic compounds is not fully covered^ 
the volume will be a useful addition to a 
library for advanced students and the price is 
quite moderate for the contents. 

S. V. Anantakrishnan. 

Recent Advances in Anrlytical Chemistry: 

Frontiers in Chemistry, Voi. 7. Edited By 

Burk and Grummitt. (Interscience Publishers 

Inc., N. Y.), 1.949. Pp. yiiiA2 03. Pries 4-53 $. 

The volume is the latest addition to the 
series under the same editorship and the title 
will be welcomed by those interested in 
chemical analysis. Seven reviews are present- 
ed in the volume an 5, looking at the title 
one is surprised to find that Chromatography 
in which we see a good deal of work done 
daring the last f e .v years finds no place. 

The opening review by Kolthoff gives a 
bird’s eye-view of polarography. Two chap- 
ters on the use of organic reagents in inor- 
ganic analysis follow. The nature of the topics 
makes catalogui.ng an essental part of the 
review but one regrets the absence of critical 
treatment. The greater part of the first article 
on the subject deals with material which can- 
not by any means be termed recent. Nor does 
one see from the contributions what one might 
consider an abnormal emphasis on colour re- 
actions using organic reagents that tend to 
use dispersion agents even where precipitates 
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are formed, in order to use a colorimetric 
method of estimation, though this happens 
to be the case. The use of dithizone in 
estimations of lead or of anthranilic acid 
in estimations of zinc find no reference. 
The contribution is none the less useful 
in giving indications of procedure for 
trying out a new reagent in analytical work. 
Infra-red spectroscopy is becoming increas- 
ingly important as an analytical tool and the 
contribution by Beeck is full of useful inform- 
ation. The longest monograph in the volume 
is the one on electron microscopy- The actual 
application to analyses does not find any 
detailed treatment but this is probably in the 
nature of the subject. To one not conversant 
with the intricacies of work in this field, the 
contribution is an excellent appetiser. Rossini 
treats the study of hydrocarbons with old tools 
in "'the new dress of greater accuracy, greater 
precision and greater efficiency’* but the 
reader can get little information useful to him 
on the details of tliese changes in experimental 
technique from the rather poor photographs 
on pp. 158 and 172. We have, however, some 
compensation in having useful information, 
found only in journals not readily available 
in this country. Worid War II has brought 
into the forefront as an analytical tool an in- 
strument that was available in few laboratories 
before that date, viz,, the mass spectrograph. 

This has played an important part in recent 
work in the analysis of complex mixtures of 
gases, and vapours and the concluding article 
appropriately deals with this topic. 

The volume under review is on the whole 
mixed fare that will nevertheless find a place 
in the library of any one in interested in analy- 
tic work. 

S. V. Anantakishnan. 

Surface Active Agents. By Anthony M- 

Schwartz and James W. Perry. Interscience 

Publishers Inc., New York and Interscience 

Publishers Ltd., London, 1949. Pp. xi + 579 

Price $ 10-00. 

This book deals with the achievements of 
the last three decades in the newly developed 
field of surface-active agents. The processes 
for synthesising and manufacturing surface- 
active agents are systematically described. 
The physicochemical surface and bulk proper- 
ties as the gross effects associated with the 
solutions of surface-active agents have been 
dealt with. The applications to the different 
industries such as textiles, cosmetics, pharma- 
ceuticalj metal -working, paints and lacquers, 
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leather, paper, etc., are discussed in detail 
The treatment is in general comprehensive 
though a reference to the theory of contact 
angles, mechanism of wetting action, effects 
of surface-active agents on acid-base indi- 
cators and the work on the spreading of sur- 
face-active agents on aqueous surfaces would 
have rendered it even more complete. An 
up-to-date alphabetical list of commercial 
surface-active agents, their nature and uses 
could have been included with advantage. 

The presentation of subject-matter and the 
get-up are very good. There are hardly any 
errors of any kind and by way of an exception 
one may point out that on p. 279 line 32, 
wherein the words ^^more” and “less” are to be 
interchanged in order to get the correct sense. 
This book contains much useful information 
and isvaluable to the technologists and scien- 
tists who wish to get posted with the informa- 
tion in the field of surface-active agents. 

K. S. Gururaja Doss 

Fieldbook of Natural History. By B, Laurence 
Palmer. Whittlesey House (McGraw Hill 
Book Co. New York.) 1949. Pp. x + 664 with 
2,000 text-illustrations. $7-00. 

This is the fourth' publication in the well- 
known Whittlesey House Field Guide series, 
addressed to American readers and students 
of field sciences. The present work by 
Prof. Palmer aims at providing a ready work 
of reference on objects of natural history that 
one encounters in every day life. As stated 
by the author in his preface it is not a text- 
book in any science nor a manual for the 
identification of objects considered in any of 
the sciences. It is a field guide which persons 
who take some interest in their natural sur- 
roundings could consult and obtain information 
in a form that is non-technical, condensed 
and aided by illustrations. Such a work can 
never be exhaustive as the material has to be 
restricted in scope; in general, the author has 
attempted “to choose those things found most 
commonly in an unmodified or stih identifi- 
able form in the field, stream or wood lot, in 
the grocery or fruit store, or behind the 
kitchen sink”. 

The material is arranged in sections dealing 
with astronomy, the mineral kingdom, and 
the plant and animal kingdoms. The first 
two subjects occupy only^ a small portion of 
the book but these sections are valuable owing 
to a series of charts on the astronomical side 
and numerous monochromes with notes for 
identifi-ation in the pages devoted to minerals. 
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Thi* plant life is dealt with in about 300 pages, 
efnsrly following and indicating the taxonomic 
Mupifiu ami with accounts of chosen examples 
undiT (vach, natural order. The majority of 
examples dealt with arc from the North 
Atnrrican flora lull reference may be found 
to many plants of e(‘onomic importance not 
lonnd in America. The animal kingdom is 
dtsdt with in the next three hundred pages. 
The saint' procedure is followed in both the 
.st'cliom:; t ach topic is illustrated at the top of 
tie' r»ap.c. with ilu,* description given below 
in (dear sp-aphic style giving means of identifi- 
catiom dn trihution, features of structure and 
natural {nd:tory, and economic importance. 

1 hert* is -also <in index which facilitates re- 
fertmets The value of the work to non-Ameri- 
t‘au rcadt'rs litss in the notes relating to species 
of t'ccmomic imiiortance, both plant and 
animal, distributed all over the world and in- 
formation on whicli is not readily available in 
a single book, but the reader should be prepar- 
t'd to find several omissions of items of special 
interest to him. Gne may, however, always 
turn over the pages of this beautifully printed 
and inajfusely illustrated volume with plea- 
.surc and prolit. 

N. K. P. 

Pinderpest Vaccines—Their Production and 
Use in the Field. (Food and Agricultural 
< )rg,ani/.ati<)n of the United Nations, Wash- 
ington, U.S.A., March 1949). Pp. 71. Price 
One Dollar. 

Rinderpest is a widespread disease of cattle 
in Africa, Asia and Far East, and is respon- 
.sible for the death of at least 2 n'dllion head 
of cattle with a constant threat of the spread 
of ilu' disease to regions of the world where it 
is not prevalent at present. It cause? con- 
sitleruhle reduction in the world supply of 
milk and meat, and what is more serious, in the 
de.'druetion of animals owned by farmers and 
used primarily for the Agriculture of the land. 
In spile of the magnitude of this economic 
loss there was no concerted and uniform me- 
asure for the eradication or even mitigation of 
this seourgo. The ])ropbylactic vaccines which 
are in u.se are not of uniform standard regard- 
ing potency and immunising quality. The me- 
thod of production of vaccine and its use in 
the field varied in different countries and 
there is no absolute proof that the vaccine 
which was used in the field was of the desired 
potency in all cases:and gave sufficient protec- 
tion to the, herds. In the vaccination against 
^mall-pox ^ver since "Jenner’s discovery de- 


velopment was so rapid that a more or less 
uniform standard of vaccine lymph was in- 
troduced in every country and vaccination 
programme was enforced by legislation so that 
considerable reduction was effected in the 
incidence and severity of small-pox. Similar 
efforts are necessary in the eradication of this 
terrible disease of Rinderpest. 

In the stress of the post-war food scarcity 
the F. A. O. of the U. N. has interested itself in 
the problem to adopt adequate measures of 
control at international level. The present 
report is based on the meeting o^f the F. A. O. 
in co-operation with the British colonial office 
at Nairobi. At the meeting held between 28th 
October to 1st November 1948, 22 countries and 
territories participated in discussing method 
of controlling Rinderpest and unanimously 
adopted certain conclusions in the eradication, 
vaccines, etc. They considered the merits and 
defects of various types of vaccination. 

(1) Serum virus simultaneous immunization. 

(2) Inactivated virus-tissue vaccination. 

(3) Goat virus vaccine. 

(4) Lapinized virus-vaccine. 

(5) Avianized virus-vaccine. 

This last one was used with great success 
in China causing less reaction than any other 
attenuated virus vaccine and no deaths. 

Many advantages were claimed in favour of 
this vaccine although more research was need- 
ed on the aspect of occasional difficulty experi- 
enced in adapting the virus to egg embryos. 
This vaccine can be attenuated to any desired 
point of effectiveness and safety to be used on 
hypersuceptible animals. Further work is 
needed to assure uniform keeping quality of the 
vaccine. The cost of this vaccine is very low. 
These points are sufficient for extended trial 
of this vaccine. It is expected that an intense 
world wide programme of control measures 
will result in the ultimate mitigation if not 
eradication of this deadly disease of cattle. 

K. P. Menon. 

The Physical Chemistry of Process Metal- 
lurgy. 

The publication Nd. 4 in the series of 
discussions of the Faraday Society is a collec- 
tion of papers read at the discussions held 
under the auspices of the Faraday Society 
from 23rd Sept, to 25th Sept. 1948. Disting- 
uished physical chemists and metallurgists 
took part in the discussion. 

The discussions cover three aspects of 

Process Metallurgy, viz., (1) Metallic solu- 
tions, (2) Roasting and Reduction processes^ 

(3) Slags and Refining processes. 
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The introductory address by Sir Andrew 
McCance is followed by a paper on “The 
Physico-Chemical Principles in Process- Metal- 
lurgy"* by Sir Charles F. Goodeve. The author 
deals with the general principles of physical 
chemistry and the two important approaches 
in physical chemistry: the kinetic and the 
thermodynamic. The kinetic approach which 
starts with a picture of the intimate molecular 
mechanism of a chemical change, followed by 
mathematical deduction to allow comparison 
with experimental results, has been applied 
with success to gaseous reactions and perhaps 
is capable of general application. The ther- 
modynamic approach has the desirable quanti- 
tative exactitude. He refers to the possible 
application in study of slag refining processes 
deoxidation of steel, etc. 

The brilliant introduction is followed by sev- 
eral papers relating to the study of metallic so- 
lutions. Some outstanding contributions have 
been made, the paper on “'Activities in liq- 
uid metallic solutions** by John Chiptnan deal- 
ing with the concept of activity, the thermody- 
namic equations involving it and the methods 
of determining activities, viz^, vapour pressure, 
E.M. F. measurements phase diagrams, chemi- 
cal equilibrium, is a useful contribution. He 
introduces the concept of semi-regular solu- 
tions and describes its usefulness in metals. 

The second paper by J, A- Kitchener and 
collaborators deals with The activity of 
sulphur in liquid iron: the influence of carbon.*" 
A thermodynamic treatment of experimental 
results on the interaction of sulphur with 
iron is given. The influence of carbon in 
desulphurisation is studied and the authors 
conclude that sulphur activity is doubled 
approximately by saturation of the melt with 
carbon at 1560° C. 

John Lumsden in the paper on “Thermody- 
namics of lead-zinc alloys” deals with lead- 
zinc phase diagram activities of Zn in the 
system. He concludes that the percentage of 
Pb. in zinc produced at each stage of the 
distillation is independant of the amount of 
Pb. present in the charge, provided there is 
sufficient lead to saturate the gas through the 
cycle of operations. The temperature and 
hence the lead content of zinc condensed in- 
creases as the distillation proceeds. 

R.M- Barrer examines some equilibrium and 
kinetic aspects of interstitial solid solutions, 
conditions for formation of such phases in 
his paper on “Aspects of Gas Metal Equili- 
brium, interstitial solution and diffusion.** An 
attempt has been made to interpret the hard- 
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ness and inertness of some of these phases in 
terms of the theory of metallic bond due to 
Pauling. 

In the next paper on “Kinetics of nitrogen 
evolution from an iron interstitial alloy** by 
Charles Goodeve and K. H. Jack, the rates of 
denitriding of S-iron nitride in vacuum. 
No, CO, and Ho have bean determined with 
X-ray studies. 

Details and important features of construc- 
tion of molybdenum furnaces are given in the 
paper on “Notes on the experimental technique 
of some physico-chemical measurements be- 
tween 1000-2000° C.” by J. A. Kitchener and 
collaborators. 

In the last paper in the series on “Elimina- 
tion of thermal diffusion error in studios of 
gas rnetal equilibrium** by Mini Dastur and 
John Chipmin, the errors are said to be 
eliminated by the use of pre-heating or inert 
gas. 

The series is followed by a general discus- 
sion. 

The second section contains eleven papers. 
The important paper is on “The general 
survey of roasting and reduction processes** 
by C. W. Dannatt and H. J. T. Ellingham. 
Charts giving standard free energy of form- 
ation (-AGt’) of oxides and sulphides: variation 
with temperature will be useful according to 
the authors in the study of mechanisms and 
rate of reaction in extraction processes. 

An examination of some properties of the 
diagrams of complex equilibria constructed 
by plotting of inverse of the absolute tempe- 
rature as abscissa and log. of equilibrium 
oxygen pressures as ordinate has been made 
by Pourbaix and collaborator in “Graphical 
study of matallurgical equilibrium**. 

The use of voltaic cells of the Daniell type 
with molten salts has been discussed in the 
paper on “Studies in the thermodynamics of 
metallurgical reduction processes by electro- 
chemical methods** by B. A. Rose and colla- 
borators. 

The next paper on “The primary reactions 
in roasting and reduction processes** by An- 
derson summarises some evidence derived from 
studies of semi-conduction in oxide and 
sulphide systems. 

Peretti discusses the use of X-ray methods 
of study and cylindrical briquettes in the paper 
titled “A new method for studying, the mechan- 
ism of roasting reactions’*. The same author 
deals with the defects of bottom blow converter 
in “An analysis of the converting of copper 
matte,** 
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S. K. Woods examines the possibility o£ 
“'Fhe reduction ot oxides of iron as a diffusion- 
controlled reaction ” in his paper. 

Pure metal crystallites cannot start dissocia- 
tion of CO but it requires the presence of an 
intei'lace like Ni-NiO or Fe-Fe.-. C or the prior 
loriualion ol. carbon nuclei. This is explained 
with ])rerise measurements byA. Juliard and 
collaborators in “ Kinetic study o£ the disasso- 
ciation of CO accompa.iyins the reduction of 
mctall ic oxides” . 

li. M. Pidpieon discusses the reduction of do- 
lomite by ferro-sillcon at 1100—1200 C in his 
paper on “ The vapour pressure of Mg in the 
thermal reduction of MgO by ferro silicon”. 
'The vapour pressure of Mg has bean found to 
be much higher than was usually accepted. 
CaFo catalyses but has no effect on the equili- 
brium vapour pressure. 

The last two papers are by Gross and 
collaborators, the first titled ‘"Some equilibria 
involving Al monohalides” the second ‘'^The 
reduction of ZnS by Fe”. 

Tile series is followed by a general discus- 
.sion. 

In the third series there are seven papers. 
TTie interesting paper by Richardson on “The 
constitution of thermodynamic of liquid slags,’’ 
covers the present state of knowledge of the 
structure and thermodynamic theory of 
solutions and the methods of determination of 
the activities from liquid immiscibiiity and 
from melting point diagrams. Solidification 
curves of binary silicate systems are plotted. 
These curves together with data on the stabi- 
lity of silicates and some potentiometric de- 
terminations give an idea of the change 
of activities. 

The ionic mechanism of conduction process 
in the systems is substantiated in the paper 
on “Electrical conductivity of silicate melts*, 
the systems containing Ca, Mn, and Al, by 
J. O. M. Bockris and collaborators. 

The concept of molecular species is exam- 
ined in relation to the properties of non- 
stoichiometric phases and in relation to the 
use of law of mass action in steel making 
equilibria, by G.M. Willis in his paper on 
“The constitution of phases at high tempera- 
ture in relation to their thermodynamic pro- 
per ties”. 

In the paper on “Equilibrium relation- 
ships in systems containing iron, oxide and 
their bearing on the problem of the constitution 
of liquid open hearth slags” P. Murray and 
J. White consider the above two aspects of the 
constitution of slags. 


That the carbon content of the bath is the 
factor which has the greatest iniluence upon 
the oxygen content during the refining period 
and Mn has no influence, are the conclusions 
mentioned by Fornander in his paper “The 
behavior of oxygen in liquid steels during the 
refining period in the basic open hearth 
furnace”. 

The last paper on “The physical chemistry 
of sulphur removal in steal making” by Carter 
deals with role of different oxides present in 
free state in desuiphurlsatlon. The author 
concludes that their ability is the same. If 
in a combined state the ability is diminished. 
Mn in the metal can have no effect on the 
final equilibrium distribution except in so far 
as it may increase the activity of sulphur in 
the metal phase. 

A general discussion follows this series. 

The publication is a valuable addition to 
any Metallurgical library. 

J. B. 

Organic Reagents used in Gravimetric and 
Volumetric Analysis. By John F. Flagg. 
(Interscience Publishers Inc. New York), 
1948. Pp. xiv -r 299. 

The bo OK under review is a welcome addition 
to the existing books on chemical analysis 
and fills a definite gap in the literature on in- 
organic quantitative analysis, though some 
aspects of the subject have been covered by 
other books also. 

The book has been divided into two sections, 
the first part deals with the theoretical aspects 
of the subject and gives a short resume of the 
organic chemistry involved in the use of 
organic reagents. The physical and chemical 
properties of the compounds with which the 
analyst deals have been discussed. The 
section concludes with a chapter on special 
techniques that are required in analysis with 
organic reagents. The second section is 
devoted to a detailed discussion of the various 
important organic precipi cants and gives a 
sufficiently complete picture of the behaviour, 
use and further scope of the reagents. 

The book describes mainly the macro-me- 
thods of analysis, and a reasonably complete 
bibliorgaphy of the micro-methods has also 
been included. 

A glance, at the various organic reagents 
will reveal that most of them are of the type 
that form chelate complexes. A book like the 
present one will invoke considerable interest 
in the minds of organic chemists to test other 
similar compounds or to synthesise substances 
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which may ultimately prove to be more useful 
in analysis. 

The appendix embodying the (i) table XXX 
presenting the drying temperatures and con- 
version factors of the precipitates formed of 
the inorganic elements with the organic re- 
agents, and (ii) table XXXI indicating the 
various organic reagents used for each ele- 
ment, makes the book very handy and con- 
venient for immediate reference. 

The general get-up of the book is good and 
the present volume will undoubtedly find a 
place in all the modern libraries. 

P. C. Guha. 

Human Ancestry from a Genetical Point of 

View. By Professor R. Ruggles Gates. (Cam- 
bridge, Mass. Harvard University Press; 

London: Oxford University Press, 1948). 

Pp. xvi+422, 27 Plates. 42s. net. 

Fossil evidence for the ancestry of Man was 
scanty in the days of Darwin, but the publica- 
tion of his Descent of Man in 1871 was follow- 
ed everywhere by vigorous search for the 
so-called missing links. The number of dis- 
coveries throwing light on human ancestry has 
been indeed large during the last seven de- 
cades, but in several cases the material was 
either too fragmentary or the stratigraphic in- 
formation too flimsy. Interpretational diffi- 
culties due to personal equation have also been 
great. If, for example, in a discussion of the 
status of the Piltdown woman^s brain, Keith 
could regard it as “^‘comparable to modern 
man” and Elliot Smith, on the other hand 
could put it down as “th^ most primitive and 
most simian brain”, common sense tells us that 
several of our Seemingly learned writings on 
human evolution are in the pre-logical mode. 
Very large segments of the world including 
those which, on theoretical grounds, should be 
regarded as areas of characterisation of early 
Hominids, have not been properly searched for 
bone relics. Taxonomic studies on living Man 
have also not produced satisfactory results to 
clear the existing confusion. We do not yet 
know enough of human genetics, human bio- 
chemistry, etc., to be in a position for any one 
authoritatively to analyse and say what prim- 
ary races or species of man constitute the 
highly mixed geographical groups of any part 
of the world. It is under these circumstances 
that Prof. Ruggles Gates has ventured on the 
present review of the problems from his own 
special angle. 

The main thesis of the book is that the con- 
cept of Linnaeus that all living types of man 
belong to one species should be ^‘repudiated” 
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and instead of regarding them as sub-species, 
the main races such as the Caucasian, Mongo- 
lian, Australian, Negroid and Bu.shmen should 
be elevated to the rank of species. These spe- 
cies sprang from three different stems, in three 
different parts of the world, but since all 
the three sprang from a common primitive 
miocene stock they have bean undergoing 
parallel evolution. In other words, the very 
large number of points of similarity between 
the different “species” of man is due to parallel 
evolution over a long period and the points of 
difference due to new mutations. In “splitting” 
the species Homo sapiens, Gates seems to be 
simplifying problems too much; he overlooks 
the many difficulties which confront the prac- 
tical worker in the held. As matters stand at 
present, the diagnosis of human subspecies is 
indeed difficult and confused, but if these sub- 
species, on the suggestion of Gates, are to be 
elevated as species, it should be possible to 
give clearer criteria for them than for mere 
varieties. No helpful suggestions are given 
on this important question. The subjective 
feelings of Gates on this culturally vital, but 
scientifically not so important, question of 
human races are countered by the views of 
others, equally competent, among whom is in- 
cluded Darwin. 

The valuable part of the book is the discus- 
sion of the palaeontological data concern- 
ing man. No important discovery till 1946 
has been left out. At p. 56 is given a scheme 
of primate evolution which summarises the 
author's views. H. caucasius, H. africanus, 
Hottentot, and Bushman evolved from H. cap- 
ensis (Boskop), which in its turn came from 
Africanthropus (Neanderthal) ; Sinanthropus 
gave rise to H. mongoloideus including variety 
americanus; and Pithecanthropus gave rise to 
H. australicus. This scheme is quite different 
from those given by Clark and Weidenreich 
and in places less convincing, but as Hooton 
says in his Foreword, “So I would not urge 
upon the reader of this useful book, Hvmari 
Ancestry, that he accept its contents as eternal 
verities”. 

There are a few misprints, Riedschoten (p. 
154), Aijappan (p. 356). At p. 153, Eickstedt 
is quoted with approval ignoring the criticism 
of Dr. Guha. At p. 133 there is a statement to 
the effect that the Nordics are the only people 
who combine dolicocephaly with hypsicephaly, 
but the reviewer’s work on the Nayadis 
summarised at p. 357 shows that these two cha- 
racters are combined in that tribe* 

A. Aiyappan 
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SOME METHODS OF PURIFICATION AND INDUSTRIALLY 
IMPORTANT REACTIONS OF p-CYMENE 
JAMES VERGHESE 


^plUS I'cview deals with seme methods of 
juirifiratinu and iudiisti-ially imporlantre- 
atd itins uf |i-C’ynu‘tu‘ ( i j net diaeussed in th^ 

PlIKIFK'ATION 

'riu* olu inioal indusi.ry iu*cds pure (i) for its 
syi liu'.a':; and pr<>re:;srs. (Hit of the crude (i) 
oidaimai rrniii liquiti atid vapour pha.se 
iloli.vdrnjpMiat inn of Im'penes, from sulfite 
turprntine anti cssiMitial oils, it is extremely 
dinicult tn istdate (i) by fractional distillation. 
Olhfi* hydrorarbttns also distil tjver along* with 
n ) nt‘c<‘.s.Eila(in,!’, exi)Dnsivt‘ additional stepsd’" 
C’artd'ul distillatum followed by treatment 
with sulfuric acid is stated to be the best for 
ridining (i)-^ .Msscnlially the unsaturated im- 
puritii's art' tlur- destroyed but the ejection of 
tlu' istjpn>pyl eiiain. from (i) resulting in a high 
yielti ((hV'o) of toluiuHi is also reported. 
V'arious conceid rations and (piantity of acid are 
reconinu'ndod.'’’ ’ ‘ 

W'hiM'ler-' ol);;nrvecl that conct'ntrated acid 
siiejdiy sad plionated (i). Methods based on 
coniplefe sulphonalion art' aL:o used.'’*^'^’^ 

i)ig(‘slion witli meialic st)dium/'»’ r.,ia,i7,ii) 
pliosphorie anliydridtq'-^ tixidalion wdth. Beck- 
mann’s rcacd'nt*^ or potassium permati- 
ganalt*,- ^ fractional distillation under 
rt'duct'd iires.s'uro ‘ ‘ d broniination,* * and 

dtdiydrog(‘nati(m ovt'r a catalyst, *■“ are some of 
tlU' aids to puriiication- 
Patent:; arc granU'd for rehning l)y treatment 
with coiuiensine; ag'enti, c.p, zinc chlo- 
ri<U', ;»as('(,)us hydrochloric acid--* 
Kxtraetion td* (i) with fuming sulfuric 
at'iti taadainin:* Pith sulfur trioxide'’'”’^*' and 
liquid sulfur dit)Ki<l{','' ■ chromatographic sepa- 
ration'" ’ of and o-C’ymcin's followed by 
fiS'uditmal crysta 1 1 isalmsi of Ih ‘ir sulfonami- 
dt's,/' art' the lap's I i 'n;)r.)vem mt:; to 

the nu'ihods td' jjuriilcatiim. 

Pure ]) d’ym ‘nc slnndd <li ippiy n a unsatura- 
tion. ' 

Rkactioms 
Acti())i uf alunutiUun ciilorUL ' 

Anschut/'" lu'ated (il with one-third its 
weight ef aluminium chloride, and obtained a 
licluid reaction ijro.lud containing toluene. 
Treatment with ](/"o i)y weight of aUiminium 
chloride, accordin' to Moore and Egloff,'^-' 
yielded Q H% benzene, 14dP^ toluene, 7% 
xylenes, 28*5 ^ imchanged (i) , and 43*4% un- 
identilied jelly-like mass. In presence of hydro- 


chloric acid, McKee'*^ obtained toluene, propane 
and a small quantity of tar. 

The combined action of aluminium chloride 
and benzene on the formation of 

isopropyl benzene and toluene afforded a true 
reversal of Friedel-Crafts reaction^, and 
suggested a striking possibility of utilising 
(i)- Isopropyl benzene is a remarkable fuel 
(aviation-) blending agent-'"'' It is a raw 
material for the production of benzoic acid.^^ 
Methods have been developed to dehydrogenate 
it to a-methyl styrene'’® which can be isolated 
in a state of purity. 80% decomposition of 
this hydrocarbon almost exclusively into pro- 
pylene and benzene is effected at 500"^ over a 
SiOo-ZrOo— A1,0;. catalyst. 

Schorger carried out several series of 
experiments from 65-100” with varying amounts 
of aluminium chloride and showed that there 
are formed diisopropyl, benzene, toluene (40%), 
?n-xylene and l-methyl-3, 5-diisopropyl ben - 
zene. At room temperature, according to 
Lacourt,'^’’* no gas was evolved during 10 days ; 
benzene, toluene, xylene, 1,3,5-diisopropyl 
toluene, unchanged (i), and a high boiling 
residue were isolated. 

Friade.l-’Crafts Reaction 
Equimolecular amounts of aluminium chlo- 
ride (i) and acetyl chloride gave p-acetyl 
toluene, unchanged (i) , an intermediate ke to- 
nic fraction (b-p- 126-132-5°/l6 mm., u 1^5228), 
acetyl-p-Cymene, a fraction of b.p. 138-145°/ 
16 mm., n D “ 1*512, and a brown viscous resi- 
due. The best yield of acetyl-p-Cymene (97%) 
is obtained by dropping an equimolecular mix- 
ture of (i) and acetyl chloride into aluminium 
chloride in carbon disulfide at 10°* Oxidation 
with nitric acid (d. 1*15) indicated that the keto 
group is ortho to methyl-'^''* 

Acetyl-p-Cymene is likely to find numerous 
industrial uses. Typical constants are : 
d “o ;0-9864: d “ : 0-9654:; n “ : 1-51849, boil- 
ing range 124-2— 125-2“/12 mm- 
Tertiary-^hutyUp-Cymene 
Extensive decomposition of (i) resulted on 
interaction with aluminium chloride and tert- 
butyl chloride, whilst with tert-butyl alcohol 
and con. sulfuric acid at -10-0°, tertiary-butyl- 
p-Cymene (1:2:4 CaHiiPr^ CMe^) 'was formed 
in good yields. This on nitration (fuming 
HN 03 ,< 0 °) gave 3:5 dinitro derivative possess- 
ing intense musk odour-*^*^ 
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Pressure Cracking 

The density of (i) hardly changed on cracking 
in an Fe-autoclave for 3 hours at 425 . Volatile 
products were less than 10%. The gases con- 
tained 1-1% unsatu.'ated hydrocarbons, 2-3% 
carbon monoxide, 68*5% hydrogen and 28*1% 
methyl hydrocarbons. About 1 toluene and 
3% xylene were obtained.^"' 

Action of Nitrosy I- Sulfuric Acid 

Puranen and Ebrnrooth^'^ describe specific 
processes for the production of a hydrocarbon 
C20H24, by treating (i) at a low temperature 
with a solution of nitrosyl-sulturic acid in 
con. sulfuric acid. The nitrosyl-sulfuhc acid 
may be formed in situ. The heavy hydrocarbon 
formed is amenable to nitration, chlorination 
or sulfonation, and is useful for the manu- 
facture of explosives and dyes. 

Hydrogenation 

In the gas phase (i) is hydroge rated to p- 
menthane (75%) over nickel at 180 Kobe 
and Vittone^^'^ accomplished the liquid phase 
hydrogenation at 220® under pressure in the 
presence of 1% nickel. 

p-Menthaneis an excellent solvent, saturated, 
and with extremely narrow boiling range.^- 
The latest developments in the p-menthane 
industry are its oxidation -to acidic com- 
pounds,^’^® and to a solvent, wetting and dis- 
infectant composition consisting largely of 
tertiary alcohols and ketones, dehydrogena- 
tion to 4-a-dimethyl styrene, and the utilisa- 
tion of its cu-mercaptide as a stabiliser for 
lubricating oils used in internal combustion 
engines. 

Sulfonation 

The 2- and 3-Cymene sulfonic acids are 
important intermediates in the manufacture of 
carvacrol, thymol and various dyes, and are 
useful for hydrolysis of fats.^^ 

Sulfonation of (i) with sulfuric acid at vari- 
ous temperatures and also with 15% oleum had 
been carefully studied, Temperature is 
the principal factor in determining the relative 
quantities of the two isomers produced. 
15*6% of 3*sulfonic acid is obtained by the action 
of sulfuric acid at 100® with 1:3 ratio of (i) 
to acid.^^ Temperatures above 100® and sul- 
fates, e.p., CUSO4, HgS04 are unfavourable.*'’^ 
At 0° with ‘oleum, the yield of this isomer 
dropped to 2-5% and a 90% Ba-2-sulfonate was 
recovered.^^ 

Fevre^s sulfonated (i) with sulfuric acid 
containing 15% SO3 and obtained the following 
yields of Ba-2-sulfonate : (a) 0-10°, 87-91%; 
(b) 50-80°, 49-5-53% and (c) 90-100°, 49%. 

Substitution in (i) (1 mol.) with sulfuric 
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acid (2mols. d. 1-84) at 50-75° and 100° for 4 
hours gave 78-90% 2-isomer and 20% 3-iso- 
mer.^^ 

Isolation of the 2-3ulfonic acid as the 
magnesium salt has been patented. 

I desire warmly to thank Prof. Dr. R. B. 
Sandin, of Alberta University, Edmonton, 
Canada, for his invaluable suggestions and 
encouragement in preparing this review. 
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SCIENCE NOTES AND NEWS 


Engineering and Marine Exhibition in 
London 

The organisers of the Engineering and 
Marine Exhibition (incorporating the Welding 
Exhibition), which takes place at Olympia, 
London, from August 25 to September 10, have 
already issued their official bulletin of the 
exhibits^ from which some indication of the 
scope of this event may be obtained. 

With the patronage and active support of 
the British Engineers' Association, the Society 
of Motor Manufacturers and Traders 
(Marine Section), the British Electrical and 
Allied Manufacturers' Association, the In- 
stitute of Welding and the British Acetylene 
Association, the Exhibition promises to display 
a representative selection of the products of 
these important branches of the United King- 
dom industry. 

Several well-known makes of oil engines 
for marine propulsion and auxiliary services 
as well as for industrial and traction purposes, 
will be available for inspection. One stand 
will be devoted to the uses and possibilities of 
aluminium in shipbuilding and marine engi- 
neering, whilst another firm, specialising in 
the manufacture of solid drawn seamless non- 
ferrous tube.s, will exhibit copper and brass 
tubes and fittings for a variety of uses. Other 
products will include transmission belting of 
all types, electric motor control equipment, 
pneumatic tools, lubricating oils and greases, 
electric duplicating machines as well as modern 


drawing office and photo print-room equip- 
ment and materials. 

Complete ranges of welding equipment, 
accessories and electrodes will be shown in 
the Welding Exhibition. 

A world-famous Clydeside engineering 
company will be showing scale models of its 
products. These include a luxury liner, ships' 
machinery, and gas turbines for use ashore. 
The Department of Scientific and Industrial 
Research and the Board of Trade will show 
how the Government can assist industry. 

Biochemistry at Cambridge 

“NATURE'’ has announced that Professor 
A. C. Chibnall is to shortly retire from the 
Sir William Dunn Chair of Biochemistry. He 
will be succeeded in October next by Pro- 
fessor F. G. Young who is holding the Chair of 
Biochemistry at the University College of 
Science in London. 

International Mining Congress at Oxford 

The technical progress and problems of the 
mining industry of the British Commonwealth 
were discussed at the Fourth Empire Mining 
and Metallurgical Congress held at Oxford 
recently. In the course of the discussions, 
Sir John Cockroft, Director of Britain’s Atomic 
Energy Establishment, pointed out that the 
development of atomic energy hinges upon an 
adequate supply of uranium and thorium, 
without which all the efforts of the atomic 
scientists would be useless. 
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The search for uranium has brought into 
general use among prospectors the Geiger- 
Muller counter. One speaker told how in 
Canada its use had led to the discovery of 
uranium deposits in Ontario, Sasketchewan , 
the North-West territoires and British Colum- 
bia. AlsOj measurements of the force oC gra- 
vity, of electrical conduciivity and magnetic 
forces have been pressed into service in mo- 
dern aerial surveys. Aerial photography has 
proved invaluable for quickly covering large 
areas not easily prospected on the ground ; 
detecting devices slung beneath aircraft have 
been useful, especially in dealing with snow- 
covered territory. 

Several speakers dealt with working con- 
ditions in mines and refineries. A mass of in- 
formation has been collected on the effects on 
the humambody of high temperatures, humi- 
dity, poor ventilation and other factors which 
affect both health and output. In consequence, 
it has been possible to define a limit as to what 
may be tolerated, and often to suggest how 
working conditions may be improved. Such 
surveys have extended even to the psychologi- 
cal effects of working under extreme condi- 
tions. 

The Congress has made it clear that the Bri- 
. tish Commonwealth has immense mineral re- 
sources, many of which are already being 
worked, while thorough surveys are being made 
to locate the rest in regions never fully pros- 
pected. Special attention is also being given to 
the problem of working ores poorer than those 
normally accepted, which is the problem fac- 
ing miners everywhere, and one in. which a 
powerful lead is of great importance. 

London Conference of E.N.T. Specialists 
More than 1,300 delegates, including about 
900 specialists in eai', nose and throat diseases 
from 39 countries, are now in London attend- 
ing the Fourth Inlernational Conference of 
Otolaryngology. India is represented by four 
delegates. Dr. C. A. Amesur of Bombay, Dr. 
(Miss) C. M. Leelavathi of Madras, Lt.-Col. 

P. Papatla of Cuttack and Dr. D. Rom of Patna. 

The Congress programme is packed with 
readings of scientihe papers, with technical 
discussions and with visits to hospitals and 
clinics. 

The patron of the Congress is the King, and 
it was opened on his behalf by the Duchess of 
Kent. The President is the celebrated surgeon, 
Mr. V. E. Negus. 

By the time the Congress ends the delegates 
will have heard the results of clinical and re- 
search work in otolaryngology throughout the 
world. 


New Director of the National Physical 
Laboratory, Enoland 

The Piassid *ni of t’ljiiufil has a|) 

pointed Professor M. C. Bullard. iVI.A., Ph.!).. 
F. R. vS., Prt)fessor <jf Plivsit’s in th * tinis'nr al v 
o! Toronto, to be Director <»!’ lln* Nalioual 
Physical Lafioratory. 1 1. is p(‘rt,'‘tl that Pro- 
lessor Hullaial will take \ip thf apiioitifnienl, in 
danuary, DbO. 

Professor Bullard will sufrord Sir Pfiarle*;: 
Darwin, IVhP., Sr.l)., K.K’.S. 

Foodstuffs for Aiuiiril Establisinuents 

The (Jovannunen i of India have a f » (h * 

fvroposal by tin* Poimeil of aoitniio .and IndiiS" 
trial Ite.^aaarch fortlu' iss. ua ( ii‘ ra ! 1 1 ni;. for I'a!; 
and other animals niainiain<‘d hy wnaon-; l ilio - 
ratories for bioloya-vi I and hioi inani ail <*>:[Maa" 
ments, and aceordiny.ly a rra nn,iatUM t ;ar •htdua, 
made by the Proviinaa 1 and Sf di‘ wh>\''‘rnm ad., 
for the issiK' of ratiana at tht‘ '’ate of half an 
ounce of etn’cals per raf. p n* d ly, ( > ma/fd * 
res(*arch workers on a[>plicali«m : didy lor- 
warcled by tiie Ihaal ; of 1 )ih> ud ai ail.s eo i- 
corned. 

Andhra University Award of Research 
Degrees in Physics 

On the rei'onummda lion id' 1 ho jh)aiai of Bx.t- 
miiuaxs eonsistinit of: 

1. Prof. IVlaK Horn ;( 1 hiivrrsd V ol 
Fdinhurgh, Kdinhur''.h Pa ah land Prof. P. l». 
Fwald, Univer;;ity, B dfa, al, Norih 

cam Ircdand, 3. lhad'. ,! .1. VVendo. lostduio 
of Idiysit's, Univia'saly of thawva, chas'Va, 
appoiiitcal to adjudieale on lha Pnaa ,: onldl -d 
“Studies- in Some Aspiad:; of Pry d d Pin ar 
th(! KSnydiale of the Andh/a nnivaa aly ha; 
resolved (hat lV1r. D Snry inamvan i ;M ha, ho 
declared cjualiliiul for the ({(s-reo t»j Do-dorof 
vSeiemee tD.Si*. ). 

On (hc' re(!omnumdalion of tlu^ Board (d’ *v%a 
miners consisting of; 

Prof. J.J. Weigh' ((Uudnu ur) , In.d.itnto o{ 
Physics, University of G.'nova, G mt'v i. Swu 
:<erland. 2. Prof. P. l>. ILvahl, D.'imid omni ol 
Mathematical Physies, ddu' u)oeMiP ; Umvia*- 
sity, Belfast, Mortluam Ireianh 3 . Prol.JMo 
Cabannes, iVl.Se., Dean of lh ‘. lAiettliy ofS a- 
ences, Sorbunne, Uu<; Viator * ^'ou.ui, 
Paris n, appointed to <‘ulj iidieato on tlu' (hens' 
entitled ‘‘Dillraction of Bight hy Ultrasonic 
Waves.’’ the Synciiati' has r^.solved tliat 
Mr. B. Ramachandra Itao, IVl.Sia, be titadar/'d 
qualUled. for the degree of Doclor oi' Smcncr 
(D.Sc.). 
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INTERNATIONAL SCIENTIFIC AND TECHNICAL CONGRESSES 


lO tO I Subject of Conference 

- 

aiL». 17- UnU»ul Nations Scientific Conference 
r> on ( '.onservution and Utilisation of 
Rcsovirccs 

I' H 2nd International Coni^ress on Elec- 
tro - luicephaloijiraphy 

;fpt. !b“lO 2(itli Session of International Statisti- 
cal Institute 

u*pt. 5-10 Uh International Nourology Confer- 
ence 

>cpi. 5-7 Internationtd Association for Hy- 

draulics Structures Research 
b'jd. 5-9 Coll o luiuni on Nuclear Physics 

M-j»t, 5-11 I5'h General Conference, Interna 

lional Union of Chemistry 

^ept. ConftTetice on I.ow Temperature 

Physics 

pt. i)’-12 Summer Meeting of British Society 
of Soil Sciem e 

> e pt . 11 - Hi Coll oq ui um on ( osmic R ay s 

M‘pt. 12-17 The laiurentian Hormone Conference 

12-17 International Congress of Mechani- 

cal lM\gineering 

S<-pt. 12"“17 International Colloquium on the Ab- 
sorption of Heterogeneous Kinetics 

Sept, THlh General AssemliW. International 

(’onncil of Scientihe Unions 
S(*pt. lH-22 American Chemical Society, 116th 

National Meetinc 

Sept. 10-99 .|th Stssion of U.N.ICS.C.O. General 
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SCIENTIFIC aspects 

J IKE many other Indian Industries, 
silk production, in the past, has had to 
pass through many vicissitudes and mis- 
fortunes ; these periodic crises have been 
analysed neither with sufficient scientific 
precision nor with a full appreciation of 
the complex factors which influence the 
biological production of silk. The approach 
to the problem hitherto has been largely 
on the economic and organisational fronts 
and all the serious and conscientious 
attempts in this direction have not appa- 
irently helped this important industry to 
stabilise itself. 

The finding that the silk fibre offers the 
best and the safest material for the manu- 
facture of pai-achute fabrics, was responsi- 
ble for rocketting the prosperity of the 
industry during the war. As was expected, 
with the return of peace, and with the 
phenomenally rapid rehabilitation and rise 
of the Japanese industry, the Indian silk 
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OF SILK PRODUCTION 

is, at the moment, threatened once again 
with a crisis. 

Our contributions to the scientific studies 
of the silkworm and of its fibre, have not 
been comparable either in quality or in 
quantity to those made by others in this field. 
Our researches in this direction would be 
appraised as comparatively inconsequential, 
mediocre and third rate. The reasons are not 
far to seek. In spite of the great and abiding 
interest which our National Government 
have recently been evincing, the general 
conditions for scientific work in the Country 
still remain uncertain and discouraging; 
they cannot attract first-rate men to take up 
scientific research as a career. Plans and 
proposals for starting a Central Institute 
for Silk Research, we are told, were mads 
three years ago; nothing concrete, however, 
has so far emerged. The Government has 
been slow in taking decisions in this matter. 

To-day, the investigator who aspires tP 
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elucidate the fascinating problems of silk 
production- — biological and biochemical — 
is in an exceptionally advantageous and a 
far happier position. If he is properly 
equipped, he can command a variety of ex- 
perimental techniques and methods which 
have been developed in recent years. In this 
connection we must refer to the spectacular 
■Work of Zamecnik and his colleagues 
^{Science, 1949, 109, 624) who, working in 
the Chemical and Biological Laboratories of 
the Harvard University, have accomplished 
the biological synthesis of radioactive silk. 
They have tested the ability of the giant 
silkworm Platysamia cecropia^ to incorpo- 
rate radioactive glycine and alanine into 
the silk it synthesises. The radio activity 
was shown to be present in the a-carboxyl 
group of some amino acid associated with 
the silk fibre. 

Silk is a protein, biologically elaborated 
by the silkworm and broadly comparable 
to the casein elaborated by the mammary 
glands of the cow, to the albumin of the egg 
laid by the hen and to the wool grown by 
the sheep. 

Thanks to the brilliant and sustained 
researches of the European, the American 
and the Australian investigators, the effici- 
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ency of the three biological agencies- 
cow, the hen, and the sheep — as conve 
of their respective feed proteins into 
characteristic protein secretions - 
casein of the milk, the albumin of the 
and keratin of the wool fibre — have 
worked out. The cow has been four 
possess a conversion efficiency of abou 
per cent.; the hen comes next with, 
efficiency of only 50 per cent. In the 
of the sheep, Australian workers 1 
found that a daily dose of a gran 
cystine increases the yield of wool by 
per cent. 

The biological efficiency of the ,silkw 
as a converter of feed protein into 
protein is a problem which awaits solut 
There are several other problems 
similar magnitude and importance fa< 
us in the field of silk production. • 

The All-India Silk Board, which, 
understand, has been constituted, will, 
hope, take up this question and lay d< 
a progressive policy of vigorous 
sustained research which must be recog 
ed as the only infallible and ratic 
means of placing the silk industry c 
sound and stable foundation. 
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THE ATOMIC CLOCK 


JpOR many years, at the United States Naval 
Observatory and other national observatories 
where time is recorded and dispensed, quartz- 
crystal-controlled clocks have been used to 
keep time as accurately as does the earth itself— 
to about 1/1,000 of a second per day. Never'the- 
less, quartz-crystal clocks are subject to vag- 
aries that have indicated the need for even 
more accurate means of control. This has now 
been found in what is known as the “atomic 
clock, developed at the National Bureau of 
Standards by Dr. Harold Lyons and members 
of the staff of the Bureau's microwave re- 
search laboratory- 

The frequency of an absorption line produc- 
ed in the microwave region of the spectrum 
by ammonia gas under a pressure of 
10 or 15 microns is now used as the “governor^’ 
on apparatusc apable of time constancy 
of - one part in 10 million, with a theo- 


retical potential accuracy of one part ir 
billion or more. If the microwave signal out 
of a quartz-controlled frequency generi 
differs in frequency from that of the ammc 
absorption line, the control circuits genej 
an error signal which brings the microw 
signal back to the' frequency of the specti 
line. 

In addition to its obvious astronomical 
plications, such as furnishing an invar- 
check of the earth's rotation, the atomic cl 
will prove invaluable in many fields. It 
provide room for more stations in the 
broadcast spectrum, as station transmitter 
quencies can be maintained to very close to! 
ances. It will aid all radar operations and 
vigation systems that depend on radio, and 
assist in basic research in microwave speci 
scopy and molecular structure. (By'courtes: 
and Telescope, 1949, VIII, P. 223.) 
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THE MONOXIDE ON THE RESPIRATION OF 

AKl II' ICIALLY BIVOLTINIZED SILKWORM EGGS* 
ALEXANDER WOLSKY;{; 

O' >'<>111 the II iiiUKtrian Biological Research Institute, Tihany) 


N i‘arii(‘r puhiieations oT this series 
(WoLsky, i ". ;■•) iho llieory has been 
luh'aiiced {hast'd on ronceids of Rumstrdm 
and otiu'r (.•ont’orniny, st'a-urchin eyys, e.a., 
‘ ■) that tlit‘ iruM’t'ast* in ilu^ intensity ol* re- 
spiration that oerurs in silkworm eggs at 
h'rt i li/.at ion is diu' to a rliange in the submi- 
eroseo])ie striudui-t' of ({u‘ (‘yloplaosm ot those 
t‘g|*s (st't' also Wolsky*'). This is supposed to 
rtanovt' sonu' harrii'rs between respiratory 
imzynu's and their substrates and to make 
the caixynu^s (the amount of which docs not 


oxide: the higher the rate of respiration the 
stronger should be the inhibiting effect of a 
certain carbon monoxide - oxygen mixture. 
This in turn indicates that an argument could 
be furnished in favour of the theory if the 
rate of respiration could be raised artificial- 
ly in silkworm eggs and the effect of a cer- 
tain carbon monoxide-oxygen mixture upon 
this increased respiration would prove to be 

BEFORE after - 

FERTtLTZATIONi FERTILtZ ATIOl^ 


cliang(0 mor(' “sain rated”, i.e., heavier cn- 
gvag(‘d in tlu'ir catalytic' a/ctivity' than before 
fcai ili/ation. This would cxplajin the fact 
lliat hcd'orc' fcM-tili'/ation the res|)iration can- 
not b(‘ hlockc'd wi(h niixlurc's of oxygen and 
(‘arhon monoxide' {owo of tlu' spc'cilic poisons 
of tlu' iron c*ontainii\g la'spiratory eir/.yme 
ktiown as Warlnirtfs Atmungs-fenanent” or 
cN'tochrenu'-oxydasc') wiu'ri'as it becomes 
susct'ptihU' to this {)oison at fc'rtil i/ation when 
tl\e rate of rexspi ration is almost doubled. 
The (explanation which tlu^ theory otTers is 
th(‘ following (sec' also Fig. 1): 

(1) B('for(‘ fi'rt ili/.ation llu‘ cytochrome 
oxidase is in surj)! us and only a fraction of 
it is actively c*ngagc‘d in the catalysis of res- 
piration. Tlu'rc'forc* tlu' carbon monoxide 
(which compt'U'S with oxygen for the enzyme 
so that tlu'v ‘‘partition” it among Ihem.selves 
accordiipi to Wa'ri)Ui*g’s formula) eombinixs 
with surplus only hxiving emough of the en- 
zyme' free' to c’omhinc' with oxygem and to 
lu'(‘p ip) th(' re,p)iraiion at tlie level whi<*h 
is normal in tliis stagea 

(2) AfU'V fertilization a far greater por- 
ticyn of llu' c\vtoc-hroin('-(»xydase is “on duty”, 
i.e., bcH’onu's eng,ag(‘d in tlu' catalysis of res- 
pira-tion and tlu' rc'Si'rve is gix'atly reduced. 
Thc'rc'forc' a similar trc'atrnent with oxygen- 
carbon monoxide' mixture's will affect not 
only Iht' I'esc'rvc' of th(' enzyme' but also that 
pari which is nc'C'de'd for tlie upkc'cp ot the 
rc'spiration. Cons(*ciiu‘nlly the rate of res- 
piration will be rc'duced. 

11 is clear that this ('xplanation supposes 
:i. closer correlation between the rate of res- 
piration and its susceptibility to carbon mon- 

* Contributions to the knowledge of ’’cs- 
piratory mechanism of si’kwortn eggs. TV. 

t At present Principal Scien.tinc Officer, 
UNESCO Science Co-op''ration Office for South 
Asia, University Buildings, Delhi. 


air CO/O2 air COP2 



Fig. 1. Ca-riphic representation of the theory put 
fovvviird to e.vplain the different effect of ciirbon monoxi- 
de on the rc.sphvillon of silkw am before and after 

rertin:?alion. 'Die columns represent the tf)lal amount 
of llui cytochrome oxkhise. The dark zone of the col- 
umns represents the portion wlilcli is actively engaged 
in tlic catalysis of respiration, the light zone represents 
the rescfrve. 'Fhe part of the columns drawn with full 
lines (and jet Idack in the dark zone) denotes the portion 
oi the cytochrome oxidase avaihd:)le for respiraion, i.i\ 
not poisoned by carbon monoxide; the pait; drawn with 
l)Voken line (and dotted in the dark zone) represents the 
portion poisoneil by carbon monoxide. (The total 
amount of cytochrome o.xitlase given in the graph is 
fictitious; nrol)a])ly it is greater in compaiison to the 
part engaged in respiration, i.c. the light zone of tlie 
C( lumrs should be higher in comparison to the dark one, 

stronger than upon the normal rate. The 
possibility of carrying out this experiment 
was given when it was found that the treat- 
ment, by which eggs of univoltin racest are 
artificially bivoltinized, enhances the respi- 
ration of these eggs (see Wolsky.) The 
treatment consists in bathing the eggs 
in 50 per cent, hydrochloric acid for 10 

i Races which have one generation a year. 


Effect of Carbon Monoxide on the Respiration of Stlkzvorm Eggs 


es within 24 hours after they have 
laid and afterwards washing them in 
ig water for at least 30 minutes. Eggs 
; univoltin race ‘hVloretaina” treated in 
73.y have been-af ter checking their oxy- 
Lptake in air] — put in mixtures on car- 
noncxide and cxygen and their oxygen 
e measured in these mixtures. At the 
time eggs of the same raft which were 
eated with hydrochloric acid were also 
for similar experiments to compare the 
of the same carbon monoxide- oxygen 
res on bivoltinized and not-bivoltiniz- 
ggs. Cajrbon monoxide and oxygen 
mixed in the ratio of 9 : 1 and 8 : 2 

ctively. The measurements were 

with the method described before 
sky'). Typical results of the 

iments are given in Table I. 

Table I 

-en uptake of not bivoltinized (control) 
bivoltinized sUkworvi eggs in cu. mm. 
hour per 500 eggs, in air and in 
n monoxide- oxygen mixtures, at 26° 
le column n gives the rate of oxygen 
.mption in the carbon monoxide-oxygen 
ires expressed in percentage of the 
consumption in air 


er 

Not bivoltinized 

Bivoltinized 


co/o. 

i- 







ratio 

t 

Air 

eo/o. 

n 

Air 

COlOz 

71 


V 

20*0 

15-4 

77 

29-0 

19-0 

66 


B 

15-0 

13-0 

87 

22«4 

16-6 

73 

9 : 1 

V 

22-4 

16*0 

71 

36-0 

24-4 

62 

5 

20-4 

14*0 

72 

34-2 

21-4 

63 


A 

20-0 

21-0 

100 

27-0 

22- 2 

82 


B 

20*0 

20-0 

100 

26-0 

20-4 

75 

8 : 2 

A 

24-0 

24-2 

100 

32-2 

30-2 

94 


results show that the artificial 
Lnization with hydrochloric acid has 
sed the respiration in all cases quite 
erably which confirms the earlier le- 
Indeed the increase is in some cases 
greater than reported before. Together 
this increase the susceptibility of the 
ition to carbon monoxide also increa- 
Jsing.a mixture of 90% CO & 10% Oo 
)-called residual respiration (n) ex- 
i in percentage of the normal is about 
cent, for not-bivoltinized eggs but 
bout 66 per cent, for bivoltinized eggs, 
a mixture of 80% CO & 20% Oy the 
nee becomes still more striking as 


arlier exper imonts have shown that the 
uptake in a nitrogen- oxygen mixture 
is the same as in air (c/. Wolsky i), 


this mixture does not at all affect the oxygen 
uptake of not-bivoltinized eggs (n—lOO) 
but depresses the uptake of bivoltinized eggs 
(n— 75 to 94). This is very nearly 
the same difference which we have 
between fertilized and unfertilized eggs. 
These figures definitely prove that an 
experimentally increased respiration be- 
comes automatically more susceptible lo 
CO than normal respiration and this speaks 
greatly in favour of the theory put forward 
to account for the difference in carbon mo- 
noxide-susceptibility before and after ferti- 
lization. 

There is however one more point which 
needs some explanation. According to the 
abovementioned theory the limiting factor 
of the oxygen- consumption in carbon mon- 
oxide mixtures should be the amount of cy- 
tochrome-oxydase which is not poisoned by 
CO. As this must be the same both in bi- 
voltinized and not-bivoltinized eggs (the 
treatment with hydrochloric acid could not 
have changed the amount of cytochrome oxi- 
dase in bivoltinized eggs), we should expect 
the rate of oxygen consumption to be lower- 
ed to exactly the same level in both kinds 
of eggs. But in fact this is never the case. 
The bivoltinized eggs although relatively 
stronger affected by carbon monoxide than 
the not-bivoltinized ones (as expressed in 
the lower values of n), nevertheless con- 
sume more oxygen in the CO-poisoned con- 
dition than the not-bivoltinized controls in 
the same condition (as the comparison of the 
absolute figures show). For example in Expt. 
20/7B the oxygen uptake fin cu.mm per hour 
for 500 eggs) of not-bivoltinized eggs is 
lowered by carbon monoxide from 15*0 to 
13*0 (n=87). In the case of the bivoltiniz- 
ed eggs the oxygen consumption should 
have been depressed by the same treatment 
to the same level, i.e., from 22*4 to 13*0. 
But instead it is lowered only to 16*6 which 
figure is even higher than the oxygen up- 
take of not bivoltinized eggs in air, although 
it still means a relatively stronger depres- 
sion of oxygen uptake than observed in not- 
bivoltinized eggs (n~13). 

The deviation of the data from the theo- 
retical expectation can have two possible 
explanations: 

(1) In the bivoltinized eggs a certain 
degree of cytolysis may have set in. This 
is quite possible in view of the drastic treat- 
ment. According to earlier results (Wol- 
sky2), cytolysis in slikworm eggs is connect- 
ed with an increase of oxygen uptake, but 
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this increase is not susceptible to carbon 
monoxide (autoxydation of necrotic substan- 
ces?). Thus it is possible that a cytolytic 
etlect of the bivoltinizing treatment is res- 
ponsible for the increailsed amount of car- 
bon monoxide reiiistance respiration. 

(2) It is possible that the same factor 
which is supposed to be responsible for the 
increase of the respiration catalysed by 
cytochrome-oxidase (i.e., change in the sub- 
microscopic structure of the egg-cytoplasm) 
may have also increased some respiratory 
processes which are catalysed not by cyto- 
(‘hrome-oxidase but by some carbon mon- 
oxide-resistant respiratory enzymes, e.g,, the 
yellow enzyme of Warburg. This explana- 
tion is in fact an additional argument in fa- 
vour of our theory as it supposes that the 
changes in respiration are due to non-specihe 
causes which affect more than one single 
enzyme system. Such an unspecific factor 
would be in the first line a change in the 
sub-microscopic structure of the egg-cy- 
toplasm. 

Summary 

Artilicially enhanced respiration of fresh- 
ly laid fertilized silkworm eggs ^ (treated 
with hydrochloric acid for bivoltinization) 
is more susceptible to carbon monoxide than 
the normal respiration. The significance of 


this phenomenon and the details of the re- 
sults are discussed. 


1. Wolsky, A., ‘‘Beitrage zur Kenntnis des» 
Atmungsmechanisraus der Seidenspinnereier- 

I. Vergieich der Atmuiig verschiedener Eat- 
wicklungsstadien, mit besonderer Berucksi*- 
chtigung der Kohlenmonoxydwirkimg”. Rivistcc 
di Biologia, 1941, 31, 209- 2. — , ‘"Beitrage.. etc* 

II. Uber dan Sauerstoffvarbrau^h geschadig' 
ter unbefruchteter Eier,” Magyar Biol- Kut- 
Munk. (Publications of the Hungarian Bio- 
logical Research Institute), 1939, 11, 375. 3. — , 
“Beitrage. . etc. HI. Die Wirkung der Behand- 
lung mit Selzsaure auf die Atinung.’" Magyar 
Biol. Kut. Munk (Publications of the Hung- 
arian Biological Research Institute), 1942, 14 , 
445. 4. Runnstrom. J., ‘'’At-nungsmeahaaismus 
und Entwicklungserregung bei dem Seeigel - 
keim,^’ Proto-plasma (Berlin), 1930, 10» 106- 
5. Brock, N., Druckrey, H., and Herken, H- , 
“Der Stoffwechsel des geschadigten Gewebes’ 

III. (Zugleich Beitrag zur Frage der Entwi— 
cklungserragung am Seeigelei.)’' Nauyn-Schmi- 
edebergs Archiv, 1938, 188, 451. 6. Wolsky, A-, 
‘■'The physiology of development in Insects, ^ 
Proc. Nat. Inst. Sci. India. 1949, 15, 67. 7. — , 
“The effect of carbon monoxide on the oxygen 
consumption of Drosophila melanogaster 
pupae.” Journ. E'cp 2 r. Biology, 1938,15,225. 


^ITIGARCANE (SACCHA^RUM OFFICINARUM) TOP SILAGE AS FEED 

FOR CATTLE 
N. D. KEHAR AND B. SAHAI 


{Animal Nutrition Section, Indian Veterinary Research Institute.. Izaf.iagar) 

the estimated yield of sugarcane tops in 
India roughly works out to be 16 million. 

At present most of it go 


nr HE problem of adequate supply of nu- 
1 tritious fodder for livestock in India dur- 
Ihe dry periods of the year is very baffling. 
After the monsoon, the cattle have to de- 
nund for greater part of the year, for 
roughage supply, principally on and 

bulky fodders like straws which are nutri- 
tionally deficient. One of the solutions of 
the problem seems to be in devising m - 
Ihods for the conservation of surplus gree 
fodder in times of abundance, especia y 
during monsoon months. Hay making an 
omSe H widely undertaken, may solve 
the problem to a great extent by proyidmg 
alternative fodder of satisfactory nutritive 

previous articles (Kehar Sahai, 

1949; Paul and Rangaswamy, 
vations on the nutritive value of sugarcane 
topjTave been reported. As already stated 


tons annually. At present most of it goes 
to waste. As this huge production of caiie 
tops is available only during the cane crusfi- 
ing season extending over three to four* 
months, it is not possible to utilise the entire 
produce as such for feeding cattle. Tlie 
additional quantity of cane tops after meet- 
ing the requirements of the livestock iia 
those parts will be available for conservation 
by a suitable method. Hence measures 
must be adopted to conserve the surplus 
material, to be utilised during periods of 
scarcity. The observations reported in this 
article relate to the conservation of sugar- 
cane tops by ensilage and the nutritive 
value of the ensiled product. 

Green sugarcane tops chaffed into 5" to 
6" bits were filled, in pits of 8' X 5' X. 


326 


Sugarcane Top Silage as Feed for Cattle 


dimensions layer by layer. After each ad- 
dition of ten maunds of green material, eight 
to ten adult persons trampled on the mas#i 
thoroughly for about half an hour to ex- 
clude air as completely as possible. When 
the green .material reached a foot above 
the ground level, the top was covered with 
6" layer of dried Bharra (Saccharum munj) 
or ahy other coarse hay. The pits were 
finally covered with earth and plastered 
with a mixture of dung and clay. The pits 
were attended to occasionally and any visi- 
ble crevices due to shrinkage of the material 
were replastered. 

After a period of four months one of the 
pits was opened and a representative sample 
was taken out. The silage was found to be 
of a yellowish green colour with a pleasant 
fruity smell. 

The average chemical composition of the 
silage along with that of the original crop 
is given in Table 1. 

Table I 

Chemical composition of green sugarcane 
tops and the silage made therefrom 


Fresh Crop Silage 


Dry matter (Percentage of 
fresh material) 

33-86 

38-25 


Percentage 

on dry matter 
basis 

Ether extract 

1-.33 

2-07 

Crude fibre 

29-46 

37-51 

Crude protein 

6 -41 

7-34 

Total ash 

8-16 

9-47 

Nitrogen-free extractives 

54-64 

43-61 

True protein 

4-77 

4-31 

. true protein 

Ratio ^ r™ 

crude nrotem 

0-74 

0-59 

Calcium (CaO) 

o-od 

0-71 

Phosphorus (P 2 O 5 ) 

0-45 

0-52 

pH 

(Stated as c.c. 

4-67 

N/lO per 100 
gm. of fresh 
silage) 

Total acidity 


231 -000 

Amino acids 


49-45 

Volatile acids 


81-53 

Residual acidity 


100-02 

Volatile bases 


38-05 


It will be observed that the silage showed 
an increased percentage content of crude 
protein with a diminished true protein con- 
tent, evidence of the breakdown of protein 
during the ensiling process. The chief loss 
would appear to have fallen on the nitrogen- 
free extractives, whereas fibre content was 
increased appreciably- Ether extract .and 
ash content have also shown slight increase. 


V Curve' I i i 
L Scieii ’ 

To determine the nutritive value of tli« * 
silage, feeding experiments were carri<. ** ^ 
out, using two species of animals, name ! • 

kumauni bullocks and buffaloes. 
animals from each species were selected n i ^ 
put on a daily ration consisting of silage fed t 
ad libitum, supplemented by rape cake 1 
the rate of 1 lb. per animal. Besides, ea<.*l ^ 
animal was given 1 oz. of common salt dail>' * 
The silage was highly relished by the 3 . 1 x 1 
mals and was quite palatable. During 1 1 m “ 
feeding period lasting for twenty-five da>" ' * 
animals kept up a healthy appearance aiitl 
gained on an average 14 *7 lbs. in case < > 
kumauni bullock group and 4 lbs. irf case c > f 
buffalo group. 

After a pre-experimental feeding perltMi 
of 15 days, a metabolism trial was carrit"« i 
out on animals of both the groups. Digr*: 
tibility coefficients on an average were fou 11 ^ 1 
to be crude protein 51*24, ether extr‘i<^t 
31*81, crude fibre 61*78, and nitrogen-f rt ^ 
extract 38*31, for the kumauni bulloc-li 
group; and crude protein 49*59, ether • 

tract 38*25, crude fibre 63*92 and nitrogc 
free extract 44*01 for the buffalo grott|>» 
The nutrients in lbs. per lOOlbs. of silage(cl t 
basis) were found to be: — digestible cr\x < t « ' 
protein,3* 76, total digestible nutrients, 45*1 I * > 
and starch equivalent, 22*909 for the izu- 
mauni bullock group; and digestible crtulr 
protein, 3*639, total digestible nutrient 
48*633, and starch equivalent, 26*383 
the buffalo group. Table II gives a com - 
parison of the nutrients per 100 lbs. of - 

cane top silage (dry basis) with some oil if 
common silages. 


Table II 

Nutrients in lbs. per 100 lbs. of dry 
matter 


Digestible 
Name of feeds crude pro- 

tein 

Total 

digestible 

nutrients 

Starch 
valei 1 1 

vSugarcane top silage 3-76 

(Kumauni bullocks) 

45-12 

22 -Ul 

Sugarcane top silage 3-64 

(buffaloes) 

48-63 

26 • an 

Jowar {Sor§H/7/ vulgart 2-35 

Pers.) siiage 

51 13 

29 - 1 (1 

Maize i^Zea /l/izyy) silage 3-41 

61-43 

46-Hcj 

Spear grass (i’/z'iiJtz) 1-74 

silage 

50-22 

31 ‘ (M » 


From the above table it will be observe m 
that, as regards digestible crude protein, t li 
figure for cane top silage is the highest 
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as regards total digestible nutrients and 
starch equivalent the figures for sugarcane 
top silage are the lowest in the list. 

Balance study for nitrogen, calcium rind 
phosphorus was also made, the results being 
shown in Table III. 

Table III 

Nitrogen^ calcium and phosphorus balances 
{in gm. per day) 


Kumauni bullock Buffalo group 
group (average of (average of three 


three animals) animals) 


Nitrogen (N) .. +0.48 +13*02 

Calcium (CaO) •• +0*50 +4-88 

Phosphorus (PoO^) +1*87 +3*94 


As is seen from the table, the balance for ni- 
trogen is highly positive in both the groups. 
Calcium and phosphorus balances are also 
shown to be positive on an average. 

It will be observed from the above data 
that ensilage of sugarcane tops will yield a 
fodder of high nutritive value and if recourse 
is taken to this method of conservation the 
entire surplus produce of sugarcane tops will 
be utilised and made available for scarcity 
periods, when there is a great dearth of 
nutritious and succulent fodder. 


1. Kehar, N. D., and Sahai, B., Science and 
Culture (in press), 1949. 2. Paul, T. M., and 
Rangaswamy, M. C., Ind. J. Vet. Sci. and 
Anim. Husb., 1947, 17 , 48. 


THIRD SYMPOSIUM ON APPLIED MATHEMATICS— ELASTICITY 


'^HE American Mathematical Society now 
holds annual Symposiums on selected 
subjects in Applied Mathematics. The sub- 
ject of the first symposium, held in August 
1947, was Nonlinear Problems in Mechanics 
of Continua. In 1948 the subject of the 
second symposium was Electromagnetic 
Theory. Both these symposiums are being 
published in. book form. 

The third annual symposium was held at 
the University of Michigan, Ann Arbor, Mi- 
chigan, from the 14th of June to the 16th of 
June, 1949. The subject of the symposium 
was Elasticity. The Applied Mechanics di- 
vision of the American Society of Mechani- 
cal Engineers was a co-sponsor of the 
.symposium. The proceedings of this sympo- 
sium are to be published in book form by 
McGraw-Hill. 

This symposium was very well attended. 
On the second day about 300 mathematicians 
and engineers from all parts of the United 
States were present. There were seventeen 
invited papers and addresses. The Chief 
contributors included Sir Richard Southwell, 
Professor E. Reissner, Professor I. S. Sokol- 
nikoff, Professor W. Prager, Professor D. L. 
Holl and Professor B. R. Seth. In the Ap- 
plied Mechanics division Professor S: Woi- 
nowsky-Krieger, Mr. H. Poritsky, Professor 

D. C. Drucker and Professor L. H. Donnell 
were amongst the contributors. 

Sir Richard Southwell showed how his 
relaxation method could be used for the 
elasto-plastic torsion problem. Professor 

E. Reissner, Professor F. B. Hildebrand and 
Professor K. O. Friedrichs dealt with finite 
deflection theory of plates and shells. Pro-. 

4 


fessor I. S. Sokolnikoff gave an account of 
methods used to solve problems in anisotro- 
pic elasticity. He showed how the pertur- 
bation method could be used to get approxi- 
mate results. Professor B. R. Seth pointed 
out that the method implied that the aniso- 
tropic elastic constants could be obtained 
from the isotropic ones by adding small terms, 
which was not always possible. Professor 
D. L. Holl discussed the bending of anisotro- 
pic plates under dynamic loads. 

Professor W. Prager, Professor D. C. 
Drucker, Professor U. Coburn, and Mr. 
P. G. Hodge dealt with plastic problems. 
Professor B. R. Seth of Hindu College, Delhi, 
and at present Visiting Professor of Applied 
Mathematics at Iowa State College, discuss- 
ed some recent applications of the theory of 
finite elastic deformations. He criticized 
some papers of P. M. Riz, U. Zvolinsky 
R. Kappus and R. S. Rivlin. His suggestion 
that in the non-linear elastic domain the 
elastic constants should be reduced was very 
well borne out by papers of E. A. Davis, 
A. Eyering and G. Halsey, an account of 
which was given by C. J. Thorne. It was 
suggested to Professor L. H. Donnell that if 
these reduced values of the constants were 
used the wide disagreement between theory 
and his experimental results on buckling of 
thin cylinders under axial compression 
would become much less. Professor B. R. 
Seth also pointed out to Professor G. E. Hay 
that, in his problem of the elliptic plate 
under concentrated load, the use of certain 
relations involving stress in orthogonal cur- 
vilinear co-ordinates would enable him to- 
obtain the solution in a closed form. 
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SOME EXAMPLES OF QUARTZ-GRAIN ORIENTATION IN TECTONITES 

AND NON-TECTONITES 
SAURINDRANATH SEN 

(Department of Geology, Calcutta University Calcutta ) 


D iagrams of quartz and biotite fabric of a 
porphyritic gralnite (Manbhum), pre- 
pared in this laboratory were the first of its 
kind in India (Sen, 1947, 1948). The pe- 
trotectonic interpretation of quartz axes 
fabric in tectonites and non-tectonites that 
have since been studied in this laboratory 
are presented in this paper. It discusses the 
quartz fabric of the wall rocks of the por- 
phyritic granite in Manbhum (Sen, 1947, 
1948, 1949), of sandstones, quartzites and 
arenaceous and argillaceous metamorphites 
of Darjeeling (Ray and Sen, 1948, 1949) and 
some quartzites from Chaibassa (Saha, 
1949). The direct responsibility for both 
the fabric work and the interpretation, in 
case of the Darjeeling rocks, lies with the 
present author. The fabric of the Chai- 
bassa quartzites was also studied under the 
guidance of the aulthor and some of the 
interpretations were due to him. 

Manbhum . — The fabric of 150 quartz axes 


of granite gneiss IVoni Jhaiipra ^78 ,22 ' 

33' N; 86'''3l' forming tht‘ wall of liio 

porphyritic granite shows a V(‘ry high deg- 
ree of axes concentration lU'arly that of a 
S tectonite, with little scattca'ing in a /.one 
intermediate between ab and he, on tlu* ac 
plane (Fig. le)- The nu^an directions of 
the intersecting’ shear joints and the ten- 
sion joints have been plottc'd on tlu' ac 
fabric. 

The ac quartz fabric of a spt^cinum of 
quartzite, also occuri-ing close to the' por- 
phyritic granite, fi*om the nortli of Kolra 
(23°25' N; 86“27' E) shows an appart'nlly 
high statistical orientation as only 50 grains 
were measured (Fig. lb). As the* s{H'c‘inu'n 
was not oriented in the held it cannot be 
compared with the (irst diagram (Fig. Ic): 
it may very well lit into the hrst, oidy (he 



Quartz Fabric (Manhhiin^ 

A. 200 quartz axes of a quartzite 
from Ramchandrap ur. B. Quartzite- 
forming wall, Kotra, 50 axes. C. 
150 quartz axes of a granite-gneiss, 
■Jhanpra. 


Quartz Fabric (Darjeeling) 

A. Gondwana sandstone, 1.'50 axes. 
B. Gondwana sandstone from a shear 
zone, 200 axes. C. A specimen from 
Garnet zone 200 axes. D. Specimen 
104 from Garnet zone 100 axes. E. 
100 quartz axes from a kyanite-quartz 
rock, Kyanite zone. 


, Quartz luihric (Chtubis.<:i) 

A. 60 quartz axes on ah (d a 
qiiartziiie sandst )ne. H. 20D ciuartz 
axes of a quartzitic sandHloiudidea- 
lisecl). 
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inaxiimun Iit\s rloser to b ihau in the pre- 
vious (iiaprani. 

'File fabrit' of 200 tiuarlz axi^s in the ac 
plants of a tfuariz-sillimanitc schist from 
lusar ivainciiatulra{mr {X'ak (22''24' N; 
HO) 40' K) lyina ai. an apprtsaable distance 
form tlu* {)oi-pl\ yril.ic pranitts shows a well- 
({<‘V(‘loptHl pt‘rip}i(‘ral ac yirdk^ with a little 
spread alone, a {)laiu‘ inttnaru'diatt' bt'tween 
(i<* and be ( l''ip,. hr), 'V\\c s}K‘ciituni, coming 
as it dot‘S, from a I’t'idon Ix'yond an appre- 
ciablt' dirt'ci inllutaict* diu‘ to the intrusion 
of tlu‘ pt)rpliy rit it' graniUs shows tlie origi- 
nal fal)ri(' of tiu‘ t'ouniry rock, only slightly 
alu'cted, if at all, by tlu‘ intrusion. 

Tht' maxiinuin in the first diagram lies 
t'lost' to tht^ maxima VI and VII. of the sy- 
noptic diagram (kairbairn, 1944). It will 
be stam from tlu* diagram (kig- Ic) that the 
obtuse^ bist'ctrix of th(‘ inten'secting shear 
joints, whic'h has Ikh'U rt'cognisc'd as the di- 
rt'ction of comprc‘Ssioi\ (Stm, 1949) contains 
tlu" maximum and is situatt'd ctmtrally about 
tiu‘ tlist ribut ion or the scattt'ring of the axes. 

'riu‘ pi‘i’iph(‘ral ac gii’dh' is the original 
tectonitic fabric, d'lu' compresssive force 
du(‘ to tlu' intrusitm of the granite, acting in 
tlu‘ dirt'ction of tlu‘ ofituse bisectrix of the 
con.jugat(‘ sh(‘ar plant's, re-ori(‘ntcd the fab- 
ric, without, howt‘V(‘r, atfecting the orig.inal 
al) plane. 'I'ht* fabrit* has bt't'n totally recon- 
stitutc'd, tht‘ oi’iginal ab plant' controlling 
lh(' orii'nlaiitin. Tht' maximum, on these 
lirt'inist's. is really tHjuivaU'nl to maximum 
III of lh(* synoptic diagram. TIu' grains 
were ground nu'chanieally, with tlu' needle 
axt'S of the rupturtsl grains parallel to the 
horizontal e(ig;(* (a/ : ;•) and with tht'ir unit 
rh( mil )olu‘dia'il hounding, face lying in the 
original ah plant* ((lrig,gs and Bt'll, 1938). 
'flus sug.gi'stion of nu'chanical rupturing of 
tlu' grains is not allogt'tlu'r t'onjt'ctural or 
contiary to t‘vidt*nc<*s. Indt't'd c'lVt'ct of ca- 
teclastal ion is clearly shown by ntyloniiic' 
gnt'isst'.s vvdiich art' ejuite t'ornmon along the 
wall. "'With tlu' rujptural, stage prt'domi- 
nant in tlu* dt'foi'mation (wliich came to an 
abrupt closu!*t‘) tht' original ab plane re- 
maint'd in tact a-nd servc'd as th(' iitructure 
coHfrol ])((tne fur t,he reconstituted fabi'ic. 
The grains were' fracturc'd and the axes 
gatht'iH'd from tlu'ir original disposition (a 
peripheral ac girdle') towards the maximum 
or in oilier words, tlu' needle axes were ro- 
tated parallc'l to e” (Ht'n, 1949), 

Darj(Hdin(j.~Tho quartz axes fabric 
of rocks from successive metamorphic 


zones, sandstones from the Tertiaries 
and Gondwana and specimens from the 
gaimet and the kyanite zones were 
studied. The fabric of the successive stages 
reveal a progressive character which is sig- 
nificant. In a specimen from the garnet 
zone two ac girdles are found (Fig. 2d), one 
approximately 35" round b and the second 
peripheral. The first breaks up and joins 
with the peripheral girdle. In the higher 
grades the small ac girdle has been pushed 
olT and only the peripheral girdle appears. 
The sandstones show a more perfect small 
ac girdle with only an incipient peripheral 
one. There is on the whole a discernible 
tendency for the higher grade rocks to show 
a more and more perfect equatorial ac gir- 
dle at the expense of the smaller one. The 
explanation put forward was that the small- 
ci‘ girdle is the original non-tectonitic fabric 
which thus appears bettci* in the under- 
formed Tertiaries. Ingerson and Raimisch 
had already found a similar small ac girdle 
in Siwalik sandstones, which they ascribe 
to an elongation of the clastic quartz grains 
parallel to (1011). This fabric was at first 
broken down (Fig. 2c) so that beyond the 
complete blank 30" j'ound b the quartz axes 
wore almost equally dispersed upto the peri- 
phery. Further deformation pushed forward 
the axes more and more to the equatorial 
zone as seen in the fabric of the specimen 
from the kyanite zone (Fig. le) whicli 
shows a perfect peripheral ac girdle, with 
a slight tendency to spread into a be girdle. 

A. beautiful field evidence of the above 
c^xplanalion has been found, recently from 
the fabric of a Gondwana sandstone (Fig. 
2b) coming from a local shear zone. It is 
seen that, though the Gondwanas show a 
very strong small ac gii'dle, the above spe- 
cimen lacks any distinct girdle in that re- 
gion, the one round the periphery being pro- 
minent, though there are a good number of 
axes round the 35" zone giving a semblance 
of the original fabric. Within the periphe- 
3'al ac girdle there are maxima closer to a. 
A careful study of the sheared quartz grains 
from the same specimen reveal lamellae in 
the quartz which have an orientation paral- 
lel to a horizontal edge. The lamellae have 
been developed in grains whose axes fall be- 
yond 35" zone. These are seen only in high- 
ly sheared quartz grains. This may lead to 
the reasonable assumption that the lamellae 
formed in response to the deformation, by 
translation along an horizontal edge, most 



330 Examples of Quartz-Grain Orienlation in Tectonites & Non-fectonites\^^r^^ 


probably m ; r (Fairbairn, 1939). The shift- 
ing of the girdle to the periphery has, tiius, 
been performed by deformation gliding^ -iti 
a direction parallel to m: r, the translation 
might have occurred in any plane. The ori- 
ginal fabric being interpreted as due to the 
needle axes of the clastic quartz grains ly- 
ing parallel to c and bounded by unit rhoih- 
bohedron, the presence of the maxima close 
to a (Fig. 2b) and the general position of 
the maxima within the small girdle, suggest 
a translation along a plane chiefly parallel 
to 7 . . 

Chaihassa. — The two specimens studied by 
Saha were not oriented in the field- One 
of these shows a normal peripheral ac girdle. 

In the case of the second, in the small 
hand specimen, no distinct lineation in the 
ah plane was visible to help fixing up the b 
direction with certaintjn The b fabric axis 
might have been recognized and marked out 
in the field, parallel to the regional tectonic 
strike or to some other local features like 
puckering and folding that might have been 
present, but which might have been too 
broad to come out in the hand specimen. 
Since nothing had been done in the field 
the interpretation has to be conjectural. In 
the ah girdle there are two maxima diame- 
trically opposite. This direction has been 
taken to be parallel to a. For the girdle, I 
suggested an orientation by mechanical 
flattening in a deformation that was triaxial, 
causing an equivalent distribution close to 
a and b (Fig. 3a), the greater elongation 
parallel to a causing the maxima there. 
The ah girdle may, however, find other ex- 
planations. The somewhat cataclastic tex- 
ture of the quartzites may support a sugges- 
tion of orientation by fracturing. There 


might have been, thus, a fracturing and ro- 
tation of the grains with their (1010) needle 
faces rotated parallel to ah and the needle 
axes parallel to c lying in any direction on 
ah. The explanation for the maxima near 
a is as above. The explanation may also 
lie in the manner of fracturing, with the 
needle axes parallel to c and also to the 
horizontal edge m : r with the larger per- 
centage having the former orientation. The 
distribution of axes round four zones as seen 
in the Figure (3a) may support this sugges- 
tion. Since, however, only 60 axes were 
measured, the distribution may give a false 
picture and the true fabric may be more or 
less a complete ah girdle. In such a case 
as the last mechanism does not explain the 
girdling, the former explanations seem more 
plausible. Whether the orientation was by 
fracturing and subsequent rotation, or by 
mechanical flattening, perhaps by tranisla- 
tion, is difficult to be sure of, and a more de- 
tailed work is necessary. 


1. Fairbairn, H. W., Amer. Min., 1939,24; GeoL 
Soc. Amer. Bull., 1941, 52; ^^Slructural Pet- 
rology of Deformed Rocks”, 1944. 2. Griggs and 
Bell, Geol. Soc. Amer. Bull., 1938, 49. 3. Hieta- 
nen, A., Bull. Com. Geol. Fin. Nr., 1938, 122' 
4. Ingerson and Raimisch, Amer. Min., 1942, 
27.. 5. Ray, S., and Sen, S., Sci. and Cult, 1948, 
13;Proc. Ind. Sci. Congr., 1949, 3. 6. Sander, H., 
tf^Gefugekunde der Gestaine,’' 1930. 7. Saha, 
Ajit, Proc. Ind. Sci. Congr., 1949, 3. 8. Schmidt, 
W., Fort. Miner. Cryst. Pet., 1927, 11. 9. Sen, S.> 
Proc. Ind. Sci. Congr., 1947, 3; Q. J. Geol. Min., 
Met. Soc., 1948, 2; ‘"Structural Petrology of Wall 
Rocks, etc.,” 1949, (in press). 10. Sonderea, 
R. A., Schewiz. Miner. Pet. Mitt., 1933, 13. 


CARBON DIOXIDE ISOTOPES 


Infra-red Spectra of the sun studied at the 
McMath-Hulbert Observatory, University of 
Michigan, have revealed the presence in the 
earth’s atmosphere of carbon dioxide made up 
of the less common isotopes of carbon and 
oxygen. These are carbon of atomic v/eight 13 
(C^^) and oxygen of atomic weight 18 (O^s). 

The isotopes of carbon dioxide, found by 
Drs. Leo Goldberg, Orren C. Mohler and 
Robert R. McMath, are and C^SQie 

detected in several relatively faint band 
structures. 


In view of the difficulties that arise in the 
comparison of the intensities of very strong 
and very weak absorption lines, it is not pos- 
sible at present to derive accurate isotope 
abundances from the line intensities. But the 
relative intensities of these carbon dioxide 
isotopes appear to be consistent with the gene- 
rally accepted abundances of and which 
are respectively M per cent, and 0-20 per cent, 
of the more abundant isotopes of these two 
elements.— (By courtesy, of Sky and Telescope> 
1949, VIII, p. 124). 
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OXIDATION OF LAC BY LEAD TETRAACETATE 
HARIPRASAD A. BHATT AND N. R. KAMATH 
(^Dc'pciTt7Hciit of Cho^yiicctl TQcliTioloQy^ ZlTiivoTsity of IBoTnihciy ) 


QINCE the introduction of lead tetraace- 
tate as a specific oxidizing agent for 
adjat'ont hydroxyl groups in organic com- 
I)ounds by Criegee,* numerous investigators 
havt‘ list'd this reagent for establishing the 
t'onsUUition of a number of organic sub- 
stant‘(‘s, particularly carbohydrates. A solu- 
tion of load tetraacetate in glacial acetic acid 
has also been employed for the quantitative 
(‘stinialion of substances containing adia- 
otmi hydroxyl groups like glycerine, mono- 
glyceiados, sugars, etc.-"-"* 

The possibility of lac resin containing free 
adjacent hydroxyl groups has been advanc- 
o(\ by Bhattacharya.^'’" The constitution of 
aleuritic acid,'*’ trihydroxypalmitic 

acid, tht' chief constituent of lacr'^ was con- 
firmed by the work of Raudnitz , et al.^ who 
usi'd l('ad tetraacetate for its oxidative de- 
gra-dation. Gidvani and Bhattacharya^® have 
studkxl th(' oxidation of lac by red lead in 
glacial accd.ic acid but the work was con- 
liiu'd to the possibility of utilising the oxi- 
dizt'd la(‘ for industrial purposes. As the 
confirmation of the possibility of free ad- 
jacent hydroxyl groups being present in lac 
will considerably help in understanding 
some of the reactions peculiar to lac resin, 
it was considered desirable to study the 
oxidation of lac by lead tetraacetate. 

Tn addition to lead tetraacetate, periodic 
acid and potassium periodate have also been 
employi'd as specific oxidizing agents for ad- 
jaci'nt hydroxyl groups; while some work 
has ht't'u carried out with these reagents for 
the oxidation of lac, preliminary experi- 
mt'uts showed that lead tetraacetate is to be 
pr(‘f(‘rr<‘d, as the solvent for the reagent 
ha|)p('ns to be an excellent solvent for lac 
also. 

Th<' lead tetraacetate was prepared ac- 
cording to the method recommended by Mc- 
Clenahanl^ and was stored in an airtight 
container, kept under anhydrous conditions. 
As a solution of lead tetraacetate in glacial 
acidic acid continuously decomposes to the 
more stable diacetate, the reagent was al- 
ways freshly prepared; further in view of 
its limited solubility, only dilute solutions of 
the reagent could be employed and through- 
out the present work approximately deci- 
normal solutions have been used. 

In order to find out the optimum condi- 
tions of oxidation a series of experiments 


were carried out and the effect of time, di- 
lution, type of solvents and excess of re- 
agent required were systematically studied. 
In all cases oxidation was carried out at 
room temperature in order to avoid secon- 
dary reactions which are known to occur at 
higher temperatures. Briefly the method 
consisted in dissolving a known amount of 
lac in a known volume of glacial acetic acid, 
adding the requisite quantity of the reagent 
and keeping it in the dark for a known 
period of time. The quantity of reagent 
consumed was determined by standard iodo- 
metric titration. A blank experiment 
without lac was also carried out at the same 
time. The results are expressed as milli- 
grams of potassium hydroxide per gram of 
the substance in order that a comparison 
can be made with the hydroxyl values. 

In the preliminary experiments a com- 
mercial lac was employed. Lac was ground 
to 40 mesh, washed with cold distilled 
water until free from water-soluble sub- 
stances, filtered, air -dried for 24 hours and 
then vacuum dried over a solid dehydrating 
agent at room temperature fpr 24 hours, and 
stored in an airtight glass container. The 
results obtained with this lac are given in 
Tables I, II, and III. 

Table I 
Effect of time 


Weight of lac 0-1000 ± 0-0020 g. Glacial acetic acid 
for dissolving lac 5 ml. AmDuat of reagent used 10 ml. 


Serial No. 

Time ini niuiutes 

Lea-1 tetraacetate 
value mg.KOH/g. 

1 

5 

45-5 

2 

5 

46-23 

Z 

10 

48-63 

4 

10 

49*04 

5 

20 

48*53 

6 

20 

51*69 

7 

60 

57-89 

8 

60 

58*24 

9 

120 

58*14 

10 

24 Houis 

5/ *54 


From the results given in Tables I, II and 
III, it can be seen that the maximum values 
are obtained when OT g. lac, dissolved in 
5 ml. of glacial acetic acid is treated with 
10 ml. of the reagent for 60-120 minutes. 
Addition of solvents like carbon tetrachlo- 
ride or increasing the quantity of glacial 
acetic acid, lac, or time beyond two hours^ 
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gives values which are comparatively lower. 
The following method, therefore, can be re- 
commended for determining the lead tetra- 
acetate value of lac resin. 

Table II 

Effect of vary my the volume of solvent 
Weight of lac 0*1000 ± 0*0020 g, A.nount of reagent 
used 10 mi. Reaction time 60 minutes 


Serial No. 

Volume of glacial 
acetic acid ml. 

Lead tetraacetate 
value rug. KOH/g. 

7 

5 

57*89 

8 

5 

58*24 

11 

10 

51*69 

12 

10 

51.18 

IS 

20 

40*13 

14 

20 

41*77 

15* 

4 

57*68 

16* 

4 

57*44 


^ Contains 1 ml. of carbon tetrachloride in addition 
to the 4 ml. of glacial acetic acid. 


Table III 

Effect of varying the quantity of lac 
Amount of glacial acetic acid for dissolving lac 5 ml. 
Amount of reagent 10 ml. Reaction time 60 minutes 


Serial No. Weight of lac g. 


Lead tetraacetate 
value mg. KOH/g. 


7 

0*1004 

57*89 

8 

0*0998 

58-24 

17 

0-2010 

56*38 

18 

0-2002 

55*20 

19t 

0-5306 

47*60 

20t 

0.5004 

47*61 

21t 

1-0008 

42*39 

22f 

J. y-n . • 

1-0060 

41*27 


, 1X41. UA caroon teua chloride in additio 

to the 5 ml. of glacial acetic acid. 

All chemicals should be of the purity re 
commended by the B.S.S. No. 954-1941 fo 
determination of the iodine value of lac 
The reagent itself should be prepared ac 
cording to the mei.hod recommended b' 
McClenahan^* unless a pure grade is avail 
solution of lead tetraacetat( 
should be matured for at least 24 hour 
before using. 

^ Stoppered flask 
either ^50 ml. or 300 ml., anci dissolve ir 
ml. of glacial acetic acid bv gently warm- 
ing If necessary. When lac has dissolved 
i^A® to room temperature and 

add 10 ml. of 0-1 N lead tetraacetate solu- 
tion and keep the flask in the dark for exact- 
ly 60 minutes with occasional agitation a1 
room temperature. Then add 20 ml. of a 
10 per cent, solution of potassium iodide and 
titrate the iodine liberated vnth 0*1 N so- 


dium thiosulphate, using starch as indica^tor 
The end point obtained is sharp; if the co- 
lour returns after 30 seconds, it should. b< 
disregarded. A blank experiment shall 
carried out with all reagents in the sam< 
manner. 

The lead tetraacetate value is given, b:; 
the expression: — Lead tetraacetate valxne 
(ml. thiosulphate for blank-ml. 
thiosulphate for lac) * 


Weight of lac 

* Normality of thiosulphate x 56*1. 

Using this method, the lead tetraacetat 
values of a number of samples of comme.rc.ia 
lacs as well as some authentic samples o 
lac have been determined and the resvilt 
are given in Table IV. 

Table IV 

Lead tetraacetate values of lac 


Type of lac tetraacetate 

value mg. KOtl/j 


* Shellac fwaxy) .. 65.25 

* Light yellow coloure.l shellac 54*24 

* Dewaxed decolourised shellac .. 56*92 

* Dark coloured dewaxed .shellac .. 77*27 

Washed seedlac .. 54*25 

Dewaxed seedlac .. 47*65 

Ether-insoluble portion of de- 
waxed seedlac . . 52*52 

Ether-soluble portion of dewaxed 48*0 

seedlac 


* Commercial samples of lac 

As lead tetraacetate oxidizes not onl 

I i I 

— C C but also — C C — grouping 

II II I 

OH OH O OH 

definite conclusion regarding the presence > 
any specific grouping can only be establisl 
ed by a-n examination of the products 
oxidation and work along these lines is no 
under progress. 

1. Criegee, R., Ber., 1.931, 64, 230 . 2. Hilclitcl 
T.P.,and Rigg, J. G., J.C.S-, 1935, 11 , 177 
3. Chi-yi Hsing and Kow-Jen Chang, J. A n 
Chem. Soc., 1939, 61, 3589. 4. Hockett, R. C.. ar 
Mowery, D.F., Ibid.,' 1943 , 65, 403 5. Browj 

R. F., and , Limsing Ye?, Ibid., 1915, 67, 87 

6. Bhattacharya, R., andVer.-nan, L. C., L.S. R. 
Tech. Paper, No. 6, 1936. 7. Kamath, N. R., ar 
Bhattacharya, R., L. S. R. B., Tech. Paper, N 
22,1942. 8. Nagel, W., Bar., 19 2 7 , 60, 6 0 5. 
Raudnitz, H., Schindler, H., and Pstrou.F., ibii 
1935, 68, 1675. 10. Gidvani, B. S , and Bhatt; 

charya. R., L.S.R.B. Tech. Paper, No. 21, 19< 
11. McClenahan, W. S., and Hockett, R. C 
Am. Chem. Soc., 1938,60, 2 0 61. 
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A NEW SUM RULE FOR THE 

MULTIPLEX SPECTRA 
Rkckntly a simple wave statistical repre- 
s<mtation of the spin motion has been 
(h'velopcd by Kar-Sengupta>- and Sengupta.'^ 
'I’hi.s ri^inescntution has been applied to 
calculate the energies and intensities of 
doublet and multiplet spectra. The results 
Lhu.s obtained are in perfect agreement 
with those obtained by other well-known 
inethod.s. In developing the theory of com- 
idex .spectra, a new sum rule analogous to 
(he well-known T- and g-sum rules has 
irieidcntally been obtained. It has been 
c alled the’S-suna rule and is applicable to 
the elocti oslatic interaction energies. It 
ha.s boon shown“ that the sum of the 
electro.static interaction energies of all 
terms of same M value, arising out of any 
configuration of N electrons, is given by 

4->r-! 


where 

= / /X„,(i) Xn/j) ^ X„Ji) X«,(j) dr- 

/ / Xn,c (0 Xnt(i) ^ Xn,(i) dr 

and n^„ etc., stand for the complete set of 
quantum numbers 4 m^j. m^j^, etc. The 
first Z* in (1) means summation over all 

po ssible values of ‘ (m/^ ; m/^ m^^_ ; 

m/^ consistent with the condition, 

S (m/j.-f-Trisj.) ~ M. 

fc=i 

From ( 1 ) it is evident that the sum of the 
electrostatic energies of all terms of same 
M value, is independent of both the coupl- 
ing strength and magnetic field strength. 
This gives the §-sum rule for all field. In 
case of weak magnetic field, this rule states, 
as can be easily shown, that the sum of the 
electrostatic energies of all terms of same 
J value, arising out of a given configuration 
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is independent of coupling. The detailed 
consideration of the rules and their theo- 
retical derivation are given in another paper 
to be published elsewhere. It may be 
interesting here to illustrate the rule by 
considering the special case of np^-con- 
figuration. In this case the allowed terms 
are 433^,. From the 

8- and jT-sum rules we easily get, 

= 3Fo — 6F2 = 

~^D3^,+%2+^S,,2=9Fo-21F2-II I (2) 

■'‘Pi,2=3Fo -III 3 

where Fq and Fg are the well-known 
Slater-Condon notations.** On eliminating 
them from (2) we at once get. 


III +2 II , 
‘"=-Ti — = ^- 


(3) 


Since the sums given in (2) are independent 
of coupling, the relation (3) will evidently 
be true in all coupling strength. In the 
following table we give. the experimental 
values of a for a number of cases, calculat- 
ed from the data taken from Bacher and 
GoUdsmit.^ 


Table 


Element 

Configuration 

cr 

Theoretical 

np^ 

1-00 

7 

N I 

2p- 

1-01 

7 

N III 


0-94 

8 

0 II 


0-71 

] 6 

S 11 


0-99 

33 

As I 

ip^ 

1-00 

51 

Sbl 

5p^ 

1-02 

85 

Bi 1 

&p^ 

0-97 


The nature of coupling from 7N I->85 Bi I 
varies widely. In spite of this, the experi- 
mental values of a are in agreement with 
the theoretical value 1 in all cases. This 
is, obviously, a striking confirmation of the 
8-;sum rule deduced from the wave statis- 
tical theory. 

It is not possible to eliminate the con- 
stants and obtain a ratio similar to (3) for 
all configurations. This is possible only for 
cases where the number of equations given 
by the sum rule is greater than the number 
of constants involved. Thus for p^s, d , 
etc., configurations such elimination is possi- 
ble. But since sufficient data are not 
available for these cases, no useful com- 
parison w;ith the experimental results, can 
be made. 

The proposed 8-sum rule, it is hoped, 
will prove of great help in the classificatioiq 


of different spectra, specially those in the 
intermediate coupling region. 

My best thanks are due to Prof. K. C. 
Kar, D.Sc., of Presidency College, Calcutta, 
under whose guidance the work has been 
conducted. 

Physical Laboratory, S. Sengupta. 

Presidency College, 

Calcutta, 

May 16, 1949 


1. Kar and Sangupta, Ind. J. Phys.j 1949, 23, 
19. 2. Sengupta, S., Ibii. (in Press). 3. Sen- 
gupta, S., Ibid, (in Press). 4. Condon and 
Shortley, ‘"^Theory of Atomic Spectra,” 1935, 
Camb. Univ. 5. Bacher and Goudsmit, '‘Atomic 
Energy States,^’ 1932, Mcgraw-Hill. 


ON THE DERIVATION OF A GENERAL 
EQUATION OF ENZYME-KINETICS 

It has already been shown that the laws of 
enzyme -kinetics can be deduced from ele- 
mentary considerations of the Resonance 
Theory previously proposed by the author 
{Curr. Sci, 1945, 14, 261). 

In fact it was shown (Curr. Sci, 1946,15, 
130) that 

2y = S{l- (1 -KE)^^}, 

where 

Concentration of products at time t. 
S— Substrate concentration (initial). 
n=z number of cycles performed by the 
enzyme molecules in course of the time t 
that has elapsed. 

We have then put n=i At, where ‘A’ is a 
constant and deduced the various laws for 
enzyme kinetics. 

But it stands to reason that the different 
time-periods of the cycles (Curr. Sci., 1946, 
15,130) t 2, T3 (1,2,3, ..re- 

presenting the first, second, third cycle 
respectively) may not all be equal, i.c., when 
the substrate concentration becomes dilute, 
the time for energy exchange from the en- 
zyme to the substrate molecules may not 
remain the same but be longer as the dilu- 
tion is increased. We may in other words 
say that the time period of any one cycle 
is inversely proportional to the substrate 
concentration at that time 

or, 

n = B/S 

_ B _ B 
S - KES S (1 - KE) 



ai.ji/ 1 


K/rJ)-- s n 

vv lu‘j'(,) fi ’ j, •*'•••. yfi tcrnj^ ^ ~- — ■ 

' I r, i : . " Of onfe o/-" 

or •*••.. ioriris S 
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S'{S—y) 

y 


Ko 


^ = T where K3 


or, 


t y 


That is, if our proposition is correct, a 
straight line will be obtained when Ijt is 
plotted against 1/y (Figs. 1 & 2). Practically 
all the important enzymes with uncompli- 
cated reactions have been found to show this 
relation, for example, phosphatase, amyla- 
ses (a and fl), proteinases, lactase, lipases, 
etc. The detailed study will be published 
elsewhere. 


A. K. Rai Chaudhury. 
Bose Research Institute, 

Calcutta, June 28, -1949. 


ELASTIC CONSTANTS OF LITHIUM 
FLUORIDE 

Among the alkali halides which show a 
remarkable gradation in all then* physical 
properties, lithium fiuoj'ide is an exception 
in many ways. The elastic constants of the 
substance have been determined by Schaefer 
and Bergmann by the ultrasonic method of 
setting the crystal itself into vibrations and 
then using it as a three-dimensional gratmg 
to a beam of light. In view of the excep- 
tional behaviour of the substance, it -was 
considered desirable to repeal the measure- 
ments by other ultrasonic methods and the 
results of the investigation are given be- 
low: — 

Lithium fluoride crystallises in the regular 
cubic class and has an easy cleavage paral- 
lel to the cube face. The sample used in the 
present investigation was artificially grown 
and supplied by Harshaw Chemical Com- 
pany, Ohio, U.S.A. Sections (100) and (110) 
of different thickness (1-275-1-5 mm.) 
have been cut and used for the measure- 
ments. The acoustic velocities in these 
plates were determined by both the ultra- 
sonic wedge method developed by Bhaga- 
vantam and Bhimasenachar (1941) and the 
modified plate method described by the au- 
thor (1948), the frequencies used ranging 
from 1 to 12 me. /sec. The elastic constants 
were evaluated from the mean acoustic velo- 
cities. The results are given in the follow- 
ing table. The elastic constants c’s and 
the bulk modulus K are given in units of 
1011 dynes/cm.- and the elastic moduli s’s 


in units of 10 •*' cm.Vdyne. The density of 
the substance is taken as 2*601 gm./cm.’^ 


No. 0!)sei ver /‘.n .v^ { K 

1 Schacler cK: 1 I -8 (J-CS I0.<; -2*85 if)-!) (>-82 

Ileigmaim 

2 Author Il*i) -l-ns r>-.12 iO-T 2-i>7 ls-5 7-02 

3 Uriili^nuiii .. s • 

In the above table, the value of K obtain- 
ed experimentally by Bridgman and those 
calculated from the relation. 

.1 (^‘i 1 *1 • ^e,2) 

are entered in the last column. 

It can be seen from the table that for (‘j, 
and c,.j the values obtained by the author 
are in good agreement with those of Scha?~ 
fer and Bergmann. For c.(.|, on the other 
hand, the two values differ by about IG*':;. 
which is far beyond the usual experimenlal 
error. It is not possible to give any expla- 
nation for this discrepancy. However, it is 
interesting to point out that the authoi’ks 
values are in better agreement with the theo- 
retical Cauchy relationship, viz., for 

cubic crystals, wivich is found to hold good 
to a very great extent in the case of alkali 
halides. 

The author thanks Prof. R. S. Krishnan 
for his kind interest in the work. 

R. V. G. SuNDAUA Rao. 
Department of Physics, 

Indian Institute of Science, 

Bangalore, July 8, 1,949. 


1. Bhagavantam, S., and Bliimasenachar, J., 
Proc. Ind. Acad. Sci., See. A, 1941, 20, 298. 2. 

Bridgman, P. W., The Physics of High Pres- 
sure,” p. 108. 3. Sehavfer and Bergmann, 

“Ultrasonics,” p. 180. (Bell, London, 1988.) 
4. Sundara Rao, R. V. G., Proc. Ind. Acad. Sd., 
Sec. A, 1948, 28, 478. 


KATABATIC EFFECT OVER JODHPUR 

Jodhpur is situated on the eastern edge of 
the Thar desert about 20 miles from the 
Luni river which remains dry during the 
greater part of the year. The nearest dis- 
tance from the sea is about 270 miles to the 
SW. The Aravalli range running NE to SW 
lies SE of the station at a distance of about 
70 miles. Parts of the x'ange are as high 
as 2,700 ft. or over. The NE end of the 
range descends into the desert and the SW 
edge is terminated abruptly at a point slight- 
ly over 120 miles south of the station near 


/ 


NtK 1 

Si’/if. 

Mt. Abu ((‘U‘vation r),()r)() ft.). To the North 
anci West ot the station is the scani-desert 
ia\ajon of J ailsuliiier and to the SW is the 
Tiiar harkar rcsj,i<»in 

'I’o t{\(‘ Soutii and SSK of the airlieltl there 
is a slis.ht do\vnsl(){)t' for al)out 20 inik's to 
the I ami river. Ik'yond t.his, in tlu^ same 
dir( I'tion, is tlu‘ sO'adna! upslope to some roD- 
ine, and seatUsHMl rocky hills at a distance oi’ 
at) null's, d’o llu‘ Shi and K is a. .gradual up- 
slope to the foothills of Aravalli rant>e fol- 
lovved by rapidly incrc'asin.^' upslope at rhe 
ran/’,e. tdosi' by in tlu' North and West arc 
:;cattered low roc'ky liills; to the WSW is 
aradual liownslope to the Luni river system. 

Duriny, tlie months of Oee. to Feb. Kata- 
ba.tic draina/d' of air from tlu' hi.eh Lp-ouUvl 
K and wSM of the station is pi'rec‘ptil)le under 
the rollowinp conditions: (a) fiH'bk' pres- 
sure .aradieiii , (h) (‘k'ai* or li.^htly cloudeil 
sky with dry air {lerinitt.ini;' radiation-cool- 
inr. liurini; llie niyht.. Tlu' prc'vailinL* wind 
over Joilhpur in winter, spt'cially during se- 
cond half of thi' night is dry NFly. The 
grounil temperature starts tailing rapidly 
after sunset bi'coming. steady lati'r dui*ing‘ 
tlu* night. 'Tlu* thermograph would have 
sliown a smooth cui've with a rapid fall at 
suns<*t and g,radual siraliliisition laU*r, if the 
country were a pi'rfect plain in the neigh- 
bourhood of Jodhpur, but diu* to tlu* drain- 
a/’.e of air from tlu* hills in SK, tlu're are 
kinks on the curvi* of tlu'i'mograph. The 
kinks are fo!low(*<l by change in wind dirc'o 
tion or speed and conlirm the idi'a of Kata- 
batic drainag.e from tlu* hills. 

Ovi'r tlu* hills, cold air is collecUul in val- 
I(*ys and depressions and wiu*n during the 
tug.ld fiu'ther I’oolinji', tak<‘s place* it ov(‘r- 
llows as Katalsd.ic wind, lliis Katabatic 
motion takes place under simple* gravita- 
tional eifect. When the conditions g(‘t out in 
para- 2 are satis.lieil Jodhpur e‘xpe‘rienci\s a 
marked g,round inve'rsion and conse'eiuently 
the intlux of e‘olilt‘r air from the* hills. Freim 
tlu* photeg'raplis of aiu'mograms and ther- 
mog.rams of the days whe*n the* (low was 
active* it is gatlu're'd that wlu*n the change 
in wind takes place* then* is ge*ne*rally a fall 
of l(*mpe*ralun‘ by 2 t,o 4 (k*g. F. oi- e*vea 
tnort* at timi's. ik)we*ve'r, tiu'i’e* are instances 
of ta.se in t(*mp<‘ratui'e by one* or twoek^g. F, 
in advance of Katabatic (low. This may be 
due* to sudde*!! imping(*m(*nt of Katabatic 
wind upon tlie strati he'd layer of air which 
(‘auses a temporary mixing or churning up 
and conse*qiient rise of temperature. But 
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the net result of Katabatic effect seems to 
be cooling. 

Khan M. Shamshad. 
Meteorological Department. 

Karachi, Julj 19, 1949. 


-A NOTE ON PERFORATED CATHODE 
SELF-QUENCHING G.-M. COUNTERS 
In self- quenching Geiger-Muller counters' 
the slope of the plateau has been attributed 
by Korfl and Present ( 1944) , to the occur- 
rence of multiple pulses which are counted 
as spurious counts. The multiple discharges 
in a counter are produced either by photo-, 
cniission, that is, a photon of sufficient energy 
failing on the cathode ejects an electron 
which in turn produces a multiple pulse or 
by the pos.itive ions, which, on reaching the 
cathode attract an electron again giving a 
multiple pulse. Quenching vapour has a 
dual role of neutralising the positive ions 
and absorbing the photons, though Crag'gs 
and Jade (1947) have shown that the ab- 
sorption of photons capable of ejecting 
electrons from the cathode in seif-quench- 
ing* counters is not complete. There will 
thus be a certain number of spurious counts 
due* to the photons. Also, at higher poten- 
tials the average energy and the number of 
positive ions being greater (Stever, 1942), 
thci-e is an increase in the number of ions 
reaching the cathode re cu King in greater 
secondai*y emission and a corresponding in- 
crer-sc in the frequency and the multiplicity 
of the muliiijle pnlses. The slope of the 
plateau is thus to be attributed to the in- 
creasing frequency and multiplicity of the 
pulsx'S, leading to an increase in the number 
of spurious counts. (Putman, 19 IS; Wilson 
and Carson, 1942.) Putman has further 
shown that the spurious counts, which are 
due to secondary elections liberated from 
the cathode by the positive ions are the 
majoj- cause of the plateau slope in argon- 
alcohol filled counters. 

In order, therefore, to have a good coun- 
ter i.e. having a long and flat plateau (Korff, 
1948) so that the counting rate remains con- 
stant even when there are large variations 
in the voltage applied, we must reduce the 
number of multiple discharges or the spu- 
rious counts. Putman has used an external 
quenching circuit which renders the counter 
inoperative after each count for a period 
greater than the recovery time, thus obtain- 
ing a significant increase in the flatness of 
the plateau. 
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In the present investigation we have, 
however, tried to reduce the number of mul- 
tiple pulses in another way. It was thought 
that for a given size of the counter, if we 
reduce the surface area of the cathode, the 
chance of multiple pulse being produced by 
the photons or by the positive ions will de- 
crease, roughly in proportion to the decrease 
in the area of the cathode. A counter of 
this type should therefore have a more fiat 
plateau without the use of an external 
quenching circuit. To verify this idea two 
counters, out of a large number, of nearly 
the same dimensions (18 cm. long, 2 *3 -2-4 crn. 
diameter) one with a thin copper sheet ca- 
thode and the other with copper gauze cathode 
(40 meshes per inch) filled simultaneously 
under similar conditions at 8-5 cm. of com- 
mercial argon and 1*5 cm. of alcohol (100% 
pure) to a total pressure of 10 cm. of mer- 
cury, were chosen. The counting rate -volt- 
age curves were obtained for the two coun- 
ters, employing a simple circuit using a 57 
tube and a 6L6 tube for working the me- 
chanical recorder (cyclotron specialities) 
capable of recording 60 pulses per second. 
The curves are shown in Fig. 1. 



Fig. 1. Showing the Plateau curves for (A) Gauze 
cathode and (B) Sheet cathode counters. The arrow 
shows the extent of probable error. 

It is clear that the plateau is definitely 
longer and more fiat in the case of a gauze 
counter (plateau length, 250 vols and prac- 
tically zero slope) while for the other, the 
plateau is smaller (210 volts) and has a con- 
siderable slope about *06% per volt. The 
pulse size in the two cases was observed on 
the oscillograph screen and it was found 
to be the same in two cases, i.e., the nature 
of the cathode has no effect on pulse size. 
A gauze counter is therefore an improve- 
ment as it dispenses with the use of an ex- 
ternal quenching circuit for getting a fat 
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plateau. Plow far the gciu/.c reduces iiic 
number of spurious counts will be definilety 
decided by a study (which is under progrc‘Ss) 
of the spurious puLses in the two casc‘s. 
Further it may be pointed out that gau/.e 
cathode counter can be specially useful in 
the study of jS rays wiit're we need cathodes 
of practically zero thickness. 

In the end the author wishes to thank Dr. 
P. L. Kapur, Reader in Physics, Delhi Uni- 
versity, foi' his able guidance and intcrc.sl 
in this work. Without his help this woi’k 
would not have been possible. The author 
is also thankful to his student, Mr. S. K. Suivi, 
M.Sc., now research onicer in the Natiorud 
Physical Laboratoiy, Delhi, for helping in 
the initial stages of the experiment. 

1 , ' . , .1 1 Cm PUAKASIl. 

East Punjab Univei‘sity I^hysics 
Department. 

Government College, Iloshiarpur, 

(E. P.), July 11, 1949. 

The present work was completed -in 
the Delhi University ITiysics I-.aboratory, 
Delhi. 

1. Korff, S. A., and Present, R. D., Phyn. Rcrn., 
1944, 65 , 274. 2, Crnggs, J. A., and Jalte, A. A., 
Ihid., 1947, 72. 784. 3. Putman, J. L., Frac. 
Phys. Soc, Loud., 19^8, 61 , 312. 4. Cor.soiii 

D. R., and Wilson, R. U., Rev. Sci, hint,, 1948, 
19, 207. 5, KorfT, S. A., Electron and Nuclear 
Counters,” D. Van Nostrand and Co. Ltd., Inc., 
New York, 1948. Stever, 11. G., Phys. Rev. 
1942, 61 , 38. 


THE BAND SPECTRUM OF CPIROMIUM 
BROMIDE 

A Group of 16 bands (IMatc A) attributable 
to the diatomic molecule CrBr, similar to 
those of CrCl,‘ is obtained in the region 
A. 6200- A 6310 in a H. T. generator discharge^ 
through the vapour of specially prepared 
chromium bromide in a quartz discharge^ 
tube described elsewhere.- The band head 
data are listed in Table I, which shows 
also a few regularities observed among the 
heads. Analysis of the bands is not possi- 
ble: the recurring interval of 50 cm^ might 
represent the characteristic and expected 
multiplet separation in CrBr corresponding 
to 40 found in CrCl previously.- The entire 
group may represent the /la = 0 or 1 se- 
quence. The low intensity of the bands 
frustrated all attempts to obtain them under 
higher dispersion, to facilitate a complete 
analysis. 
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V, IUmakuxshna Row. 
Physics Department, 

Andhra. University, 

Waltair, Julif 12, 1949. 


1. V. Ramakrishna Rao, Curr. Sci., March 
1949, 18, 72. 2. V. Ramakrishna Rao and K. R, 
Rao, Jnd,J. Phy, (in Press). 


TOURMALINE FROM DEVARNARSIPUR, 
BHADRAVATI, MYSORE 

In studying an interesting type of Chlorite- 
Tourmaline rock from Devarnarsipur, Sri. 
M. G. C. Naidu has examined the Chlorite 
and identified it as Amesite.^ The tour- 
maline of the rock mentioned as Schorlite, 
has now been taken for detailed study. 

Under the microscope the tourmaline ap- 
pears as long blades with criss-cross texture. 
Some rounded basal sections also occur. 
The colour is pale blue, and easily distin- 
guished from the associated, pale-green, 
scaly amesite. 

The following are the optical characters 
of the mineral: — 

Negative Elongation 

Absorption parallel to vertical cross wire 
0>E 

Optically Negative. 

Birefringence, co — e 0*026 (determined by 

Bereck’s Compensator) 

Indices of refraction a z=: 1*630 m = 1*655 
Distinct dichroism. X (E) = Colourless 
Z (O) =:Pale Blue. 

The chemical composition was computed 
from the Variation diagram as given by 
WinchelL- This shows the tourmaline to be 
an isomorphous mixture of, 

36 p.c. of Schorlite 
[H^Nag (Fe, Mn)^. Bg Al^o Ogg] 

64 p.c. of Dravite 
[H«Na.^MggBgAli2Sii<iOg2] 
in the proportion of 4 : 7 approximately. 

Giovanni D’ AchiardP has noted that the 
variation in the colour of tourmalines varies 
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with axial ratio. For example, the lowest 
value of axial ratio, 0*441154, is for yellow- 
green tourmalines, and the highest value, 
0*454079, is for the yellow-tourmalines. 
Since crystals with the rhombohedral termi- 
nations are not found in the tourmaline 
under study, it is not possible to calculate 
its axial ratio. Therefore its relation to the 
colour cannot be determined. 

Guido Carobbi and Renzo Pieruccini^ cor- 
relate the colour of tourmalines with the 
value of double refraction; as for example 
CO— £—0*0200 is associated with pink, 0*0204 
with colourless, and 0*0220 with greenish- 
yellow tourmalines. Here the value is 
0*0255 • and according to Winchell, this is 
towards the green and the blue tourmalines.^ 

From the spectrographic study, they lind 
that lithium and copper are present in al- 
most all samples of tourmalines from the 
Island of Elba and that the latter is greater 
in quantity in the blue crystals. As regards 
the blue crystals from Elba, it is suggested 
that copper and lithium substitute for 
magnesium as an isomorphous substitute. 
It also stated that copper in minute traces is 
a common substitute for the isomorphous 
group Mg-Fe" in the silicates of the rocks. 
It is therefore suggested that in the tourma- 
line under study, lithium and copper have 
substituted the Mg-Fe” of a Ferro-Magne- 
sium mineral. 

Scharizer^ and T. W, Warner^ have attri- 
buted that the change in colour of tourma- 
line is mainly due to the presence of minor 
constituents. G. Carobbi and R. Pieruccini 
state that the blue colour of tourmaline is 
due to the presence of copper and particu- 
larly due to the strongly deforming action 
of Cu". 

The sample of the tourmaline under study 
was kindly analysed spectrographically by 
Dr. R. S. Krishnan, Department of Physics, 
Indian Institute of Science, Bangalore, and 
showed the following elements: 

B, Si, Al, Fe, Mg, Cu, K, Na, & Li. 

• Winchell classifies the tourmaline series 
into Dravite-Schorlite and Schorlite-Elbaite 
series, the distinction between the two series 
being based on the presence of lithium in 
the Schorlite-Elbaite series and the absence 
of it in the Dravite-Schorlite series. Accord- 
ingly Dr. C. S. Pichamuthu^ describes a 
tourmaline from Yenneholeranganbetta as 
belonging to the Schorlite-Elbaite series. 
In regard to colour, Winchell distinguishes 
the Dravite-Schorlite series as being brown, 
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less commonly blue or green to black; and 
Schorlite-Elbaite series as black to delicate 
tints of pink, green or yellow. 

Since according to the analysis of 
Dr. Krishnan, a persistent line of lithium 
has been indicated at 26708 A the tourma- 
line of Devarnarsipur must be regarded 
after Winchell as belonging to the Schorlite- 
Elbaite series. But on the basis of the 
scheme of colour given by him, it should be 
put into the Dravite-Schorlite series. In 
view of the fact that T. W. Warner and 
G. Carobbi have now recently . shown that 
lithium is present in all tourmalines and 
cannot therefore be a distinguishing criterion 
for classification, it is obvious that on the 
basis of the colour scheme the Devarnar- 
sipur tourmaline should be placed in the 
Dravite-Schorlite series. This view is also 
in accordance with the fact that the copper 
is replacing the Mg-Fe" of the mineral and 
gives the blue colour associated with the 
Dravite-Schorlite series. 

M. N. ViSWANATHIAH. 
Department of Geology, 

Central College, 

Bangalore, July 6, 1949. 


1. Curr, Set., November 1948, 17 , 330. 2. 

‘'Elements cf Cpt. Mirei alcgy/” Part II, 1933;, 
303. 3. Avierican Mineralogist, Mar. —Apr, 

1947,32, 121. 4. Op. cit., p. 121. 5. “Elements of 
Opt. Mineralogy,’" Part IT, 1933. 6. American 
Mineralogist, March— April 1947, 32, 128. 7. 

America 71 Mineralogist, 1935, 20 , 531. 8. Curr. 
Sci., 1944, 13, 279. 

CHEMISTRY OF SUGARCANE JUICE 
IN RELATION TO MANUFACTURING 
QUALITIES-A STUDY WITH SPECIAL 
REFERENCE TO THE OPEN PAN 
INDUSTRY 

The important bearing of non-sugars on the 
manufacturing qualities of sugarcane juices 
is familiar in vacuum pan practice. 
Kortscher^ discusses the injurious effects of 
various organic non-sugars in the colloidal 
state and Alvarez- connects superior factory 
quality with smaller amounts of gums and 
albuminoids. The so-called ^harmfuT’ ni- 
trogen compounds^, comprising amino acids, 
organic bases etc., are commonly regarded 
as very undesirable. Various evil effects 
are also attributed ' to different mineral 
constituents, such as Silica, iron, alumina and 
magnesia Gomez and Boon'’ mention the 
existence of silica in the form ‘of soluble sili- 
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cates as well as complex organo-siliceous 
compounds, the later class being also recognis- 
ed by Muller.^ Davis'^ makes the definite ob- 
servation that organic silica is inversely 
proportional to juice ‘k'laribility The 
question of phosphates has engaged the at‘ 
tention of workers in many countries, with 
particular reference to the variety POJ 2878, 
the manufacturing difficulties commonly ob- 
served being sometimes traced to phosphate 
deficiency^’^’®’'^^h^r2,i3 though not always 
explained on this basis 15 , 16 , 17 , is. Effective 
phosphates have been postulated such as 
phosphates present as phosphoric acid3^ or 
those in true solution.^o Davis (Zoc. cit.J 
discovers a characteristic phosphate status 
in the clarified juice of a variety (leading 
to possibilities of organo-phosphates) and 
concludes that a better criterion is the 
residual phosphate level or the amount of 
phosphates eliminated. 

The part played by non-sugars under the 
drastic treatments of the white sugar fac- 
tory being thus clear, their greater impor- 
tance in the open pan system need hardly 
be stressed. Large varietal differences in 
gur quality are a matter of common expe- 
rience, marked variation in respect of non- 
sugars in juices of different varieties having 

also been observed.^^ 22,23 jt, therefore, 

becomes important to evaluate varieties 
for the open pan industry ' with regard 
to the nature and extent of non-sugars in 
their juices as also to assess the role cf these 
ingredients in determining quality cf the 
product. 

In these experiments, eight important 
cane varieties (in four replications) were 
examined, the juices being analysed for 
Pol, reducing sugars, tmal colloids, gums, 
pectin, total organic nitrogen, 'hannfur’ 
nitrogen, ash, SiO.; Feo O3+AI0O3, CaO, MgO 
and P 2 O 5 . Most of the analytical methods 
have been referred to in previous commu- 
nication, 2 ^ “harmful” nitrogen being esti- 
mated by the method of Unverdorben and 
Spielmeyer.25 Gur was prepared from 
each juice under rigidly standardised con- 
ditions (striking point : 118° C.), which were 
considered satisfactorily reproducible, as 
evident from — (i) Uniform temperature gra- 
dients (measured from 105° C onwards) in 
all cases, (ii) constancy in gur/juice ratios 
in respect of Pol, reducing sugars and ash 
for all pans boiled, {Hi) constancy of the 
ratio between colorimetric index per 100 Bx. 
in gur (measured in standard solution) and 


the same quantity for juice, for a particu- 
lar variety and juice treatment. A classi- 
fication of the gur samples (on general 
features ,Pol, reducing sugars, ash, nett ren- 
dements, colour, acidity and insoluble mat- 
ter) distinctly pointed to Go’s 313 and 513 as 
good gur varieties, Co 453 as poor, the rest 
being medium. 

Analytical data pertaining to the juices 
revealed striking differences between Go’s 
'313 and 513 on the one hand and Co 453 on 
the other, the behaviour of the rest being 
intermediate between the two. Thus, Co 
453 juices (poor) on an average, showed 
higher values for the undermentioned in- 
gredients or ratios over those of Co’s 313 and 
513 (good), the order of percentage diffe- 
rence being shown against each in brackets: 
(i) Total colloids (130), (ii) Ash 
(40),. (Hi) Ash in colloids/Total ash 
(50), (i?;) Gums (70), (v) Pectin 

(80), {vi) Harmful N (60), (uii) 
Harmful N/Total organic N’ (75), 
(viii) Soluble SiO.> (145), (ix) 
Fe.> 033 +AL >03 ( 100 ), (x) CaO (80), 
(xi) MgO (50). 

In contrast to the above, Co 453 juices ex- 
hibited lower values for P 2 O 3 content, being 
of the order of 30 per cent, below those for 
Co’s 313 and 513. The important role of non- 
sugars in the open pan industry is thus 
clearly brought out. Further work is in 
progress. 

The work was conducted . as part of the 
Sugarcane Research Scheme in Bihar, being 
financed jointly by the Government of Bihar 
and the Indian Gentral Sugarcane Commit- 
tee, to whom grateful thanks are due. 

K. L. Khanna. 

A. S. Chacravarti. 
Central Sugarcane Research 
Station, Pusa (Bihar), 

May 25, 1949. 


1. Kortscher, Hawaiian Planters' Record, 
October 1939, 43, Ho. 1. 2. Alvarsz, ievista Ind, 
Agricola Tucum m, 1938. 27, ill. 3. Browne 
and Zerban, Sugar A-n a lysis (New York), 1941, 
p. 1086. 4. Parashar, Kripashankrr and Lai, 
Proa. Ind. Sci. C'tngr'., Discussions, 1947. 5. 

David, Gomez and Boon, Internat. Sug. Jour-, 
1938, 40, 105. 6. Muller, Ibid., 1921,23, 579. 7. 
Davis, Ibid., 1939, 41, 483 ; Trop. Agri, March 
1940, 17, No. 3 . 8. McCleery, Kept. Exp, 

Sta. Hawaiian Sug. Planters’ Assoc-, 1933, 36. 
9. Hadfield, Hawaiian Planters’ Record, 1934, 
38, 126. 10. Fleshman, Rept. Assoc. Hawaiian 

Sug, Tech., 1936, 121. 11. Caminha, F., Brazil 
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PRECIS ORITHYA SWINHOEI L, 
(FAM. NYMPHALIDAE), FEEDING ON 
STRIGA Spp.-THE PHANEROGAMIC 
PARARSITE OF SUGARCANE AND 
JOWAR 

In 1946 August, one of us (D.V.M.) noticed 
a number of butterfly caterpillars feeding on 
Striga-Spp.—a root parasite of sugarcane 
and jowar in this tradt. The caterpillars on 
rearing emerged into butterflies, provision- 
ally identified as ‘‘Precis Orithya Swinheev^ 
L., popularly known as “Blue Pansy’\ Dur- 
ing the same period the caterpillars were 
noticed on Striga in some of the sugarcane 
plots at Rudroor, and later ^during winter 
months, at Bodhan and nearby. ^glaces. 

Striga Spp. — ^the root parasite' 9 f sugar- 
cane is a fairly serious pest in the NizWsagar 
tract and during August 1939, Rai Saheb Prof. 
L. S. S. Kumar of the Bombay Agricultural 
Department, visited the area on tour and 
suggested various remedial measures for the 
eradication of the pest. In his report^ he 
aUudes of having noticed a butterfly cater- 
pillar feeding on Striga densioflora. It is 
not known whether it is the caterpillar of 
Precis Orithya Swinheei L. he is referring to. 

The butterfly, though observed all the 
year round, is abxmdant only during the 
winter months. The seasonal distribution 
is as follows (see Table I). 

During the months of December 1948 
and January (1949) , when rearing was done 
in the laboratory, its life-history was as 
follows: 

Egg period 4-5 days, Larval period 10-15 
days and the Pupal period 10-12 days. The 


meteorological data in the laboratory where 
rearing was done is given in Table II. 

Table I 


Month 

1 Caterpillars 

1 collected during 
; field observa- 
1 tions round 
; about Bodhan 

October 

22 

November 

120 

December 

112 

January 

53 

February 

12 

March 

nil 

April 

3 

May- October 

Almost nil 


Batter flies noticed 


In few numbers 
In Uirge numbers 
Flitting during mid lay & 
copulating 

Do 

In few numlrers 
Do. deserved o\\ Striga in 
jowar plots 
In very few numbers 
In negligilrle numljers 
In very negligible numirers 


Table. II 


Average meteorological data of the 
Laboratory where rearing was done 


Month 

Maximum 

Temp. 

Minimum 

Temp. 

Humidity 

December ’48 . 

. .78-3''’F. 

72-2* F. 

65 

January ’49 

78-9'’ F. 

70-9° F. 

66 


The eggs of the butterfly are laid singly 
on tender leaves and buds and the cater- 
pillar feeds on them. However the cater- 
pillar is not a voracious feeder. The effec- 
tiveness of the butterfly in reducing infesta- 
tion of Striga is being worked out. 

Apart from the above a few more insects 
on Striga have been observed. Investigations 
will be carried as and when opportunity 
arises. 

Thanks are due to Prof. Rai Saheb L. S. S. 
Kumar and Dr. Md, Qadiruddin Khan i‘c . 
kind help. 

D. V. Murthy. 

Sugarcane Entomo. Lab., A. S. Rao. 
Department of Agriculture, 

Bodhan (Deccan), June 9, 1949. 


1. Kumar, L. S. S. “Report, regarding his 
visit to H. E. H. the Nizam’s Dominions to 
enquire into the Attack of the Parasitic Flower- 
ing Plant Striga on Sugarcane and Jowar (Un- 
published), 1939. 
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A MORE RAPID PRESUMPTIVE TEST 
FOR COLIFORM BACTERIA IN WATER 
The (indings of Mallimann and Darbyi 
were utilized in devising a rapid test for 
eoli form bacteria in water by Sandholzer and 
Quimby.- For this test a medium of the 
lollowi)ig composition is recommended: 


'Ti .. 20% 

I)i-poUissium hydrogen pliosp’iate 4*0% 

I\)tassiuni (lihydrogen phospliate •* 2*0% 

Duponol* ‘ _ ^. 1 % 

r(>ia->ium nitrate (nitrite free) 1-0% 


* nl)(aina];Ie fro n Ashe T.ahoratories, London. 


The author is indebted to the staff an<5 
especially to Mr. George Fylinto, B.Sc., of 
the Public Health Laboratory, Poona, for the 
co-operation. 

Fergusson College, T. J. Baman. 

Poona 4, 

August 19, 1949. 


1. Mallimann, W. L., and Darby, C-W.^Am. 
J Puh. Health, 1941, 31, 127. 2. Sandhlozer. 
L. A., and Quimby. F. H., Jour, oj Bact. 1915, 50, 
105. 3. Ministry of Health No. 71 (1936). 


As tryptose was not available in India 
(or even U. K.) a modification of the abOA^e 
medium was necessitated; it was observed 
that Steat'ns peptone could effectively re- 
place tryptose and that it is better not to 
mix sulphonilic acid with alpha naphythyla- 
mine after their preparation in the dark 
bottle as was recommended by the above 
workers. Results obtained by this method 
on two hundred samples of raw, settled, 
filtered and chlorinated water were com- 
pared with those recorded by Macconkey’s 
Bile Salt Neutral Red Lactose broth method 
of water analysis.*^ The results reveal (see 
table below) that there is no significant 
diflerence between them and those by the 
above authors. It is therefore obvious that 
peptone can be conveniently used in place of 
the more expensive tryptose. 

Table I 

Th(' comparison of nitrate reduction test 
for coliform bacteria with the standard 
method and with the results obtained by 
Sandholzer and Quimby. 
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2 

11 

1 
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8 

1 

57 

0 

- 

- 
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- 

— 

20 

0 


* Tested by the present author on MacConkey’s Bile 
Salt Neutral Red Lactose broth as per standard method, 
and on Duponol Peptone as a test medium. 

t Te.sted by Sandholzer and Quimby on Brilliant 
Green Lactose Bile-salt brotkmethod as stan'dard method 
and on Duponol-Tryptose % tpst mediumo 


A STUDY IN CONTRAST OF THE 
EFFECTS OF COCOANUT WATER ONT 
THE GROWTH OF IMMATURE 
EMBRYOS OF CORN (MAIZE) 

WHEN APPLIED BEFORE 
AND AFTER GERMINA- 
TION OF THE EMBRYO 

In an exploratory experiment to find out 
the effect of natural extraction the growth, 
of a two-week-old corn embryo, it was 
observed that these extracts exercised 
some depressing effect upon the germinat- 
ing embryo ; in other words, it took a longer 
time for the embryo to germinate in the 
culture medium when in contact with the 
extract than when it was absent. The 
natural extracts tried were cocoanut meal 
extract and young corn ovule extract. A 
similar depressing effect was observed in 
the case of cocoanut water (Uttaman,^ 1949). 
To examine this"’ phenomenon more criti- 
cally and, in^teWllily, to seek an explana-^ 
tion therei^^Rpifollowing experiment was 
set up. 

T^ser^eek-old corn embryos were used. 
f^reatments consisted of: 

1. Cocoanut water applied at the time of 
placing the embryo in the medium. 

2. Cocoanut water applied the next da37' 
when the embryo had just started, 
germinating. 

3. Control. 

Tukey’s medium plus active growth pro- 
moting ingredients used in culturing very 
young embryos of corn in a previous ex- 
periment (Uttaman,^ 1949) was used for 
culturing these embryos. Each treatment 
was replicated three times and growth, 
measurements for shoot and root were 
made for the same embryo continuously for 
five days. The results are entered in the 
table below. The method of applicatioix 
and the quantity applied, of cocoanut water 
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was the same as in the previous experiment 
to find out the effect of cocoanut water on 
the embryo grov/th. 

Embryo place ! in themedi im on S-9-1947 


( 1 ) 


-5 'o 


4 _) 

o ■ 


y 0 5 

"T! ST'S 
0) 

•4-1 e C 

o c c 


Cti 

0^2, 


( 2 ) 


CJ 


%v 

il“ -a; 
"|§-s “ 


' ^ 

Pl1 


(3J 


CJ 

o 
■ U 


rt 

P 


Shoot Root Shoot Root Shoot Root 



mm. mm. 

mm. 

mm. 

mm 

mm. 

f 9-9-47 

1 10-9-47 

Not germinated 

2-0 

0-5 

1-2 

1*5 

6*5 1*1 

12-9 

1-2 

13*7 

16*8 

1 .| 11-9-47 

13-4 1*1 

27-2 

1-2 

29-5 

23*1 

i 12-9-47 

24-4 M 

36*1 

3*0 

44*8 

31*0 

1 13-9-47 

31-9 1-2 

40-2 

3-0 

46*5 

36*2 

f 9-9-47 

Not germinated 

2-2 

1*0 

1-3 

1*3 

j 10-9-47 

5-9 3-5 

11-5 

1-8 

14*3 

1.9-3 

2 -1 11-9-47 

5-9 3‘5 

26-8 

3-0 

37*3 

30*3 

1 12-9-47 

33*3 ' 3-5 

38-6 

3-0 

59*3 

37*0 

L 13-9-47 

35*3 3-6 

44-4 

3-0 

69*2 

40*4 

f 9-9-47 

Not germinated 

2.5 

0-5 

M 

1-0 

j 10-9-47 

Just ger- Nil 
minating 

12-5 

1-2 

13*0 

10*5 

j 11-9-47 

3-4 Nil 

31-0 

1-2 

31-9 

29*4 

1 12-9-47 

3-4 Nil 

44-4 

2-4 

46*9 

35*5 

L 13-9-47 

3*4 Nil Fungu.s attack 54’3 

44-5 


From the above results it will be seen 
that the embryo in treatment 1 failed to 
germinate on the secon^^ay and that the 
growth of the embryo is^^^^&arked when 
the cocoanut water i^^^^^^^fter the 
embryo has germinated tha^^Hfe. /applied 
before the germination. ~ 

Discussion,-:— The reason for the diffe- 
rential behaviour in the growth of the 
embryo in the case where cocoanut water 
is applied before as compared with after 
the germination of the embryo might be 
found in the hypothetical suggestion that 
by the time the embryo starts to germinate 
the embryo factors decompose into certain 
toxic component parts which depress the 
germinating embryo and that most part of 
the opportunity to benefit by the embryo 
factors, is lost to it. That the loss of the 
embryo factor activity due to heating, 
chemical treatments, standing, etc., may be 
due to a release of toxic substances which 
inhibit the growth of the embryo has been 
demonstrated in the case of Datura by 
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previous workers (V:m Overbook, I»42; 
Van Overbeek, CoakHn and Blake.sloe, 1 9 i 1,)- 
Agric. Re's. Institute, P. Uttaman. 

Coimbatore, JhI.1i Ifi, 1949. 


1 Uttaman. P., ^^dlcct of cocoanut 

water on the growth of immature cml>ryos 
of corn (maize,” C7irr. Sci„ July 1949. 2. — 

“Culturing of pro-embryos of normal diploid 
corn (maize) ag-d days, Cfun*. KS(ri.,Junc 

1949. 3. Van Overbeek, J., “Cultivation in vif ro 
of small Datura embryos,” Am. Jour. Do/., 
1942, 29 , 471. 4. Van Overbeek. J., Marie K. 
Conldin, and A. F. IJlakeslcc, “Factors in co- 
coanut milk essential for growth devclopmeijt 
of very young Datura cml)ryos,”' Sci., 1941, 
94 , 350-51. 


ERGOT ON BAMBOO 

In May 1949, several clumps of Barnhumi 
sp. near Gudalur (NUgiris) were foiuul 
affected by a pecadiai* disease. From the 
apices of several shoots whitish to dark 
brown elongated, curved or twisted sekua/- 
tioid bodies up to about an inch in length 
had formed. Thc‘se projected out of tl’u» 
sheaths of the topmost leaves. Somc^ of 
them were covered with a creamy white 
semisolid mass similar to what appears in 
the sphacelial staple of Clatneops'. 

Sections of the sclerotioid bodies shovve^:! 
that the core was whiter made up of a com- 
pact mass of hyphal cells. Towards tlie 
periphery a dark layer was evident all 
around the sclerotium. External to this laycu* 
the hyphal plexors gave rise to labyrinlhim^ 
folds and drepressions lin(ed by palisad(^» 
like cylindrical conidiophores whicdi abstric*- 
ted conidia one after another. The coni cl ia 
were elongated, spindle shaped, hyaline, one 
celled and measured 7 )< ^ // (4:-10 X 2-4). 
They germinated whem floated on water 
giving rise to germ tubes mostly laterally. 

The hyphac pet*mc\'ite the young tissiu\s 
of the stem at the tip of the branch. On 
coming out of the tissues they formed a 
whitish basic stroma eccentrically placanl 
between the sheaths and the stem on t.he 
side where the sheath opened. Originating 
from this base was the elongated and oficn 
twisted sclerotium. which was white in the 
initial stages but developed a dark greerdsh 
brown colour on the outside as it become 
older. Longitudirxal fissures were formed m 
older sclerotia. The sphacelial stage form- 
ed a creamy deposi-k on the surface. 
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Fl<;, 2. Section of sclerotium with sphacelial 
formation 


the present instance there was no flower 
formation and the infection was confined to 
the apices of the shoots. The sclerotia v/ere 
washed c nd placed in moist and in petri 
dishes for len days at 5° C., and again at 
laboratory temperature for over two weeks. 
But there was no evidence of germination. 
Tempere (1933) has reoerded infection of 
flowers of Phyllostachys puherula (nigra) 
by Claviceps purpurea from France. But 
the fungus under study is not Clavicej^^s 
purpurea as is evident from the nature of 
the conidia. This is the first record of an 
ergot infecting vegetative shoots of bamboo 
from India. 

T. S. Ramakrishnan. » 

K. Ramakrishnan. 

Mycology Section, 

Agri. Res. Institute, 

Coimbatore, July 19, 1949. 


1. Tempere, G., Biol. Abstr., 1933, 10 , 1875 
(original not seen). 


A PECULIAR CASE OF VENOUS 
ABNORMALITY IN THE COMMON 
INDIAN FROG RANA TIGRINA (DAUB) 

The right renal portal instead of entering the 
substance of the right kidney takes a down- 
ward bend and joins with the post-caval. 
Apart from this, the pelvic given off by the 
right femoral is continued as the abdominal 
in the absence of its fellow from the oppo- 
site side. 



I'lC. 3. ('onidiii, three garnhnaunt> ( XS50) 

Thc‘ c‘haracters of the sphacelial stage and 
tile s(‘l(‘rotium lead one to identify the fun- 
gus as a species of Claviceps. The peculiar 
odour felt while handling sclerotia of Cla- 
viceps purpurea Tul. was present to a large 
extent in fresh sclerotia. When the sclero- 
tia wore powdered and assayed traces of 
alkaloids were found to be present. These 
suggest that the fungus is a Claviceps. 
This genus of fungus has been so .far 
observed to infect flowers only. In 



On the left side, the femoral and the scia- 
tic unite to form the renal portal which 
after running for a short distance gives off 
a branch that passess transversely to join 
the left renal portal. The left side is also 
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conspicuous by the total absence of the pel- 
vic. 

Department of Biology, 

Bhavan’s College, D. Vaidyanathan. 

Andheri. Bombay, 22, 1949. 


THE OCCURRENCE OF STARCH AND 

ITS IMPORTANCE AS A SPECIFIC 
CHARACTER IN SACCHARUM 

During the course of the study on sett and 
shoot-root formation last season, it was 
noticed that sett-roots were formed 
late in the Burma form of S. spontaneum 
while in the variety Katha belonging to 
S, Barheri the sett-root formation was both 
early and .profuse. It had been shown by 
Carlson- that shoots of roses grew much 
more rapidly and developed a more vigo- 
rous root system if the nodes of the cuttings 
from which they grew showed starch accu- 
mulation. Sections were therefore cut both 
in the case of Katha and Burma spontaneum; 
there was more starch accumulation in the 
stem of Katha than in Burma spontaneum. 

Went (quoted by Onslow^) observed that 
much starch is present at first but it 
gradually disappears forming hexose. 
After growth ceases, the hexose is 
diminished and sucrose accumulates. Alfaro^ 
and later Haddon^ noticed that in cane 
grown in acid soils there was accumulation 
of starch while that grown on alkali soils 
showed no starch. This a^^t of the ques- 
tion was later studied by WeHen^ who came 
to the conclusion that two distinct 'types of 
starch accumulations occur in the cane 
plant. The first type occurs only above the 
nodes in the first two or three layers of paren- 
chyma cells surrounding the vascular bun- 
dles. He observed this in H. 109 grown in 
both acid and alkaline soils. The second 
type occurs in all of the parenchyma cells 
and he observed it only in Natal Uba. He 
further pointed out that these accumula- 
tions of starch were suggestive of causes 
of varietal variation in the rooting habit 
of cane. 


of S. sinense. A few varieties belonging to 
the species of S. offlcinarum, S. spontaneum, 
S. Barheri and S. sinense were examined 
and it was found that there was practically 
no starch- in S. officinarum varieties. On 
the other hand there were relatively large 
quantities of starch in 5. Barheri but only 
traces to small quantities in iS. spontaneum 
while S. sinense came in between 5. Bar- 
heri and 5. spontaneum with regard to the 
accumulation of starch. The presence or 
otherwise of starch as seen, in transverse 
sections of the four species of Saccharum is 
shown in the micro-photographs in Plate I. 
These sections were taken from the bottom- 
most internode. 


Plate I 

Accumulations of Starch in the stem oi Saccharum species 



Fig. 1 

Katha (5*. Barden) 


fig. 2 

Uba {S. sine it sc) 





Fig. 3 

Coimbatore (S, spontaneum) 

X 150 


fig. 4 

Vellai (y. officinarum) 


It occurred to the present authors that 
why Went did not notice starch in the ful- 
ly grown internodes was may be because 
he was dealing with only S. officinarum 
varieties and why Weller noticed starch in 
Uba was that this might be characteristic 


The above observations were then ex- 
tended to the other varieties in the Collec- 
tion. Seventy-eight varieties of S, officina- 
rum have been studied and in all of them 
there has been no accumulation of starch 
except in ten varieties in which traces or 
very small quantities j^of starch have been 
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Observed in the top portion of the stem. 
Eightyfive varieties belonging to 5?. Barheri 
have been studied and in almost all of them 
a relatively large accumulation of starch has 
been noticed both at the base of the stem 
and at the top portion. Examination of 25 
varieties belonging to S. sinense showed that 
in most of them the quantity is not so much 
as in S'. Barberi but a fair quantity is present 
in all excepting 3 or 4 in which only traces 
have been met with. Twenty-six varieties 
belonging to S', spontaneum were studied and 
only small quantities of starch were noticed, 
though in 8 or 9 types a fair accumulation 
but lesser than in S, sinense and much less 
than in B. Barheri was noticed. Prelimi- 
nary observations were also made on other 
genera and it was noticed that there was 
no starch accumulation in Sclerostachya and 
Narenga, while starch has been noticed in 
Guinea grass (Panicum maxicum), Napier 
grass {Pennisetum pwrpureum) and Sor- 
ghum. Eight types of Erianthus have been 
studied and fair to large quantities of starch 
accumulation were noticed, 

' The observations have been restricted to 
the fully formed portions of the stem. Sec- 
tions were taken at two points ( 1 ) at the bot- 
tommost joint above the ground and (2) the 
joint at the top next above the dead leaf 
joinl, i.e.j the oldest functioning green leaf. 
These observations were made on almost 
fully matured crop of about 11 months 
growth.' 

These studies are being continued. The 
indication at present is that the presence of 
starch in the fully formed internodes is a 
definite specific character for certain species 
of Saccharum. It is hoped to extend the 
studies to the numerous inter- specific and 
inter-generic hybrids at the Station to as- 
certain how this character is modified in 
these. 

Sugarcane Breed. Station, 

Coimbatore, N. L. Butt. 

July 26, 1949. R. Narasimhan. 


1. Alfaro, Ann. Conf. Cuban Sugar Tech.^ 
1928. 2. Carlson, M. C., Bot Gaz., 1929, 87, 64. 
3. Haddon, E., South African Sugar Journal 
10, 629. 4. Onslow, M. W., ^'The Principles of 
Plant Biochemistry,” 1931, 25. 5. Weller, D.M., 
Hawaiian Planters Record. 1929, 3, 294. 


CHROMOSOME NUMBERS IN SOME 
ANGIOSPERMOUS PLANTS 

According to the information of the authors, 
the chromosome numbers reported here are 
new. 

*The morphological features of Justicia 
aclhatoda Linn, is so different from other 
species that it was kept under a separate 
genus as Adhatoda vasica Nees. Its haploid 


Meliace.e 



Melia azadirachia Linn, 

2/2 = 2a Paf-iak & Singh 

POLYGONACE.-E 

Rumex deutatics Linn. 

Apocyanace.-e 

o 

11 


A Uama7:da g>\mdiflo7'a 

71—9 

Pathak & Tiwari 

Hook. 

T a be ■ neemontana co ''ona?‘ia 



Wilid. 

Thcvetia neri folia 

71 = 9 


SLMURACE/E 



AilarMms cxcelsa Roxb. 

71=31 

Pathak & Srivastava 

Bclaiiiies <£gyptiaca 

Delice 

STERCULIACE.'E 

22= 9 


Pteros perm uni aceri fol item 

22 = 19 


Wilid 

Sterculia eo/orata Roxb. 
Acanthace^ 

71=20 

55 

'^Jzistzda adhatoda Linn. 

22=17 

Pathak & Pande 

Er ant hem um va rie^a t a 

22=21 


Linn. 

Daedalacantkus iierrosus 

22=21 


T. Anders 
bignoniace.-e 



Talejida pentaphylla 

o 

II 


Gomez 

Jacai'anda mimosi folia 

22=33 

> 5 

D. Don. 

Rutace^ 



Murray a exotica Linn. 

Ebenace.e 

22= 9 


Diospyros enibryopteris 

22 = 15 

,, 

Pers. 



chromosome number 

17 as 

compared to 14 

of other species confirms this separation. 

ii 

G. 

N. Pathak. 


B. 

Singh. 

Govt. Agri. College, 

K. M. Tiwari. 

Kanpur, 

A. 

N. Srivastava. 

January 3, 1949. 

K. 

K. Pande. 


CULTURAL WORDS OF CHINESE 
ORIGIN: MONSOON 

The following information has been sum- 
marized from Yule^ and Burnell, almost in 
their own words: ‘‘Monsoon is the name 
given to the periodical winds of the Indian 
seas — The original word is the Arabic Mau- 
sim, season, which the Portuguese corrupted 
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into Moncao and English into Monsoon. It 
had the sense of periodical winds among 
Arab pilots from whom the Portuguese adopt- 
ed the word. The Turkish Admiral, Sidi 
Ali, writes that Mausim as a word is used 
for anything that comes round but once a 
year like the festivals. In Lebanon Mau- 
sim is the season of working with the silk, 
in Yemen the season of navigation.’^ What 
we do realise, even today, is that monsoon 
represents rain more than wind and unlike 
wind or a rainy shower which is capricious 
in its nature,- monsoon comes so regularly 
every year that the time of its visit can be 
predicted even beforehand. This singles 
out monsoon as a special phenomenon. 

It is self-evident that a knowledge of the 
monsoon must have greatly helped naviga- 
tors of the Indian Ocean. R. SewelF says that 
the regularity of monsoon in the Indian Ocean 
was discovered in B.C. 47 when Alexandria 
was taken by Julius Caesar. It was only 
after this discovery that ships began to sail 
direct to Malabar. But this can only refer 
to Indo-Roman trade and it is more probable 
that the Romans then acquired this know- 
ledge directly from foreign pilots rather 
than by discovering the phenomenon for the 
first time. Here we may inquire about the 
maritime trade between India and the Far 
East and the knowledge of monsoon posses- 
sed by Eastern pilots that brought ships to 
India? 

J. Kennedy^ writes that 'Trom the history 
of Chinese coinage it can be shown that an 
active sea-trade sprang up about 700 B.C. 
between Babylon and the East and that India 
had an active share in it”. If the Chinese 
came to Babylon and sailed through ihe 
Indian Ocean they must have had precise 
knowledge of the monsoon and must have 
planned their voyages accordingly. What 
the Romans came to know second hand at 
about 50 B.C. the Chinese must have had 
first hand about 700 B.C.? This date strikes 
as rather early. According to Pelliot, as cit- 
ed by Laufer, in his Sino Iranicay p. 543 
“the earliest date we may assume for any 
navigation from the coasts of Indo-China 
into the Indian Ocean is the second century 
B.C.”. Even this suffices for our purpose 
for the question can be raised, how 
did the Arabs, rather late in the 
history of navigation, happen to be the first 
to designate the monsoon of India such that 


f; 

Curre^\^» 
Scie^h^' 

their name alone has become almost unive^*'^ 
sal? If the Chinese sailed in the Indi?-^ * 
Ocean during the second century B.C. wh*^ ’ 
was their name for the monsoon. Above ^ ^ 
it is natural to expect that the rainy seasc-> *^ 
of India should have had a Sanskrit terf^ '" 
But this seems secondary to those who, 
ing in India, have expressed a far more pr^''" 
cise knowledge of the phenomenon throujU-’^^^ 
their “Mrig Nakshtra” which actually giv - 
the date, when the rainy season begins. 
this light only the incoming foreign sailo'^ 
uninitiated in such knowledge and deep 1 
impressed by the regularity with which • 
monsoon begins, have given it a designation^ 
connoting the rainy season, for nothing lil<-^ ‘ 
it exists elsewhere. 

Apart from all secondary meanings 
tributed to it we must admit that monsooo 
signifies the rainy season. It comes regula^"”^ 
ly, to use Sidi Ali’s terminology, like an 
nual festival. On the contrary, Mausim, 
an Arabic word, merely connotes a seas<^ > ^ ^ 
and not any special rainy season. Mor^^**^ 
over the word Mausim is derived from tJi^' 
root Vasm, given by Platts,'^ on p. 1090, ; 
meaning “to describe”; “to excel in beamy-^ " ' 
How a word to “excel in beauty” can gi’V'^. 
raise to a derivative signifying the rainy* 
season special to the Indian Ocean can i 
appreciated only by philologists who 
divorced all love for physical geograpli.y’ 
I have shown before how such a far fetcii ■ 
ed etymology can be replaced by a con*.- 
mon-sense explanation once we look upt>?' 
it as a loan word. Monsoon in Chinese z * i 
once represents the phenomenon expected < # ; 
the word. 

Giles, ^ gives Character No. 7693, as Mtm 
meaning a period. It does not express 
duration as in the phrase “period of a year-'" 
Instead it is used in pharases like “the fixc^i^ 
dates at which the muster is made” anc: 
“the morning bell in a monastery”, whof'e: 
the beginning is precisely indicated. Cli^i« 
racter No. 275 is Chan, translated as “a soa l<.« 
ing rain”. A phrase using this word ii 
translated as “wet to the skin” which is o • 
pected alone of a soaking rain. These tw.; 
words give rise to the term Mao-Chan, ; 
period of heavy rains, or better heavy rali^xH 
which come annually and begin at the . 
pected time for which Mao would be 
right word. B. Karlgren,^ in item No. 6 
translates the Cantonese pronunciation c 
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the word Ma-o as Mau, and in item No. 1163 
Chan as T’sin. Thus Mao-Chan in Canto- 
nese becomes Mau-Tsim which the Arabs 
could not have transliterated better into po- 
pular ton^?ue than as Mau-Sim. Like typhoon, 
monsoon i-epresents features of its own. As 
opposed to the capricious nature of rain and 
wind, monsoon is as regular as an annual 
festival. This regularity makes it conspi- 
cuous as a type. Typhoon, which is a dread- 
ful wind, is used in terms like Tufan-Mail, 
meaning a very fast mail train, simply be- 
cause the happier side of its nature repre- 
sents its speed. Likewise Mau-Sim, tlie 
period of heavy rains, is extended to ex- 
press a season which begins with as much 
respect to the time of the year as the mon- 
soon of the Indian Ocean does, being then 
a compliment to such a season. While the 
secondary meanings of the term Mau-Sim 
have varied, the primai’y one, as a period 
of heavy rains, has been fully retained in 
the word monsoon even to this day. 

Summary 

Monsoon, the English word, comes from 
the Portuguese, Moncao, which is derived 
from the Arabic, Mausim. This word has the 
root, Vasm, meaning nothing better than '^to 
excell in beauty”. Yet Monsoon is consider- 
ed to be a derivative from this Arabic root. 
On the contrary, the Chinese term Mao- 
Chan, means a period of heavy rains. This 
term in Cantonese is pronounced Mau-Tsim 
which was transliterated into spoken Arabic 
as Mau-Sim. The Arab pilots learnt of 
Mf^usim from Chinese sailors. As a Chi- 
nese term alone Monsoon becomes a genuine 
connotative word. 

Ciplas, S. Mahdihassan. 

Bombay, 

August 15, 1949. 


1. Yule and Burnell, Hobson-Jobson, 1903, 
577. 2. Sewell, R., ‘‘Roman Coins in India, 

J.R. A. S., 1904, 591. 3. Kennedy, J., “Early 

Commerce of Babylon with India, ” J. R. A. 5., 
1898, 241. 4. Platts, J. T, A Dictionary of 

Urdu, Classical Hindi and English, 1911. 5. 


Giles, H. A., A Chinese-English Dictionary, 
1892. 6. Karlrgen, B., Analytic Dictionary of 
Chinese and Sino- Japanese, probably 1923. 


THE PROTHALLUS OF HEMIONITIS 
ARIFOLIA Sm. 

This xerophytic fern belonging to the Poly- 
podiaceae grows abundantly in South India, 
at slight elevations and generally between 
rock crevices and damp brick walls, etc. A 
brief account of the sporophyte and its 
anatomy has already been published (Hao, 
1946). The prothallus of this fern was how- 
ever not easily found. Attempts to artili- 
cially germinate the spores did not succeed 
as the spores found on fertile leaves were 
not sufficiently ripe enough. This year how- 
ever, Sri. K. Subramanyam, Central College, 
Bangalore, kept a careful watch for 
these prothaili and succeeded in securing a 
few which are now being described. 

The prothaili were found growing 
gregariously amongst moss protenema 
on moist substrata in the crevices of 
rocks. A few young plants obviously deriv- 
ed from old prothaili were also found 
along with the gametophytes, often at- 
tached to them. The adult prothaili are 
monoecious, comparatively small in size, 3-4 
mm. broad, dark green in colour and typi- 
cally cordate and bilobed (Photos 1-3). 
Often the prothallus presents a trilobed 
appearance (Photo 2) probably a modifica- 
tion of the fundamentally bilobed condition 
due to envir omental factors. The growing 
point is only one even if the prothallus is 
trilobed, and is situated in the median notch 
as usual (Photos 1-4). Both the sex organs 
are equally well developed and occur to- 
gether (Photo 5) on a small cushion on the 
underside only, so far as has been observed. 
The antheridia are round, numerous and ap- 
pear to be as in other members of the Poly- 
podiacese (Photo 4). The archegonia are 
short and show just three tier.s of cells 
(Photos 5 & 6). There appears to be only one 
•neck canal cell as in the Polypodiaceae. So 
far as couM be made out no mycorrhiza is 
associated with the prothallus. To the best 
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Hemionitis arifolia Sm. Explanation of photographs 
1. Bilobed protliallus seen from the“ underside showing median notch, sex organs and rhizoids. 2 
Trilobed prothallus seen fr^mthe undeiside showing rhizoids, sex organs, and a single growing point located in the 
nxedian notch. 3. The lower surface of the specimen seen in Photo 2 photographed on a large scale to show the 
growing point , artheridia (awj and archegonia (< 2 r). 4 . A free hand section of the prothallus passing in the 

median plane. ' The growing point ^.p.) is seen on the left ; the rhizoidal leases {r.d.) and a row of antheridia {an) 
can be seen on the lower side. 5. Part of another freehand section of a prothallus showing three antheridia 
on the right, each showing sperm mother cells, and probably a tangentially cut archegonium on the left. 6. An arche- 
gonium showing three tiers of cells. 

of my knowledge the prothallus of this spe- Department of Botany, A. R. Rao. 

cies of Hemionitis has not been described so Lucknow University, 

far. A detailed study of the prothalli July 15, 1949. 

will be published elsewhere. 


Rao, A. R., Curr. Sci., 1946, 15, 141-42. 
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Advances in Protein Chemistry, Vol. III. 

Edited by M . L, Ansnii and John T. Msall, 
(Acadt'inie Pix‘ss Inc., New York, N.Y, 

1947, Pp. xii i 524. Price $7*50. 

'rhis third volume in the series will be eager- 
ly welcomed by all investigators interested in 
proteins. Of the M contributions, nine of them 
orifunate I'l'om American Laboratories; this 
bt\'irs eloc|iH‘nt testimony to the rapidly grow- 
ing scimols of protein chemistry which are 
(‘stahli.shing, themselves in the States. 

Braunstchn who discovered the phenomenon 
of transamination reviews the .siil)jeet of transa- 
mination in rtdalion to protein metabolism and 
discusy(\s the integrative functions of the dicar- 
boxylic acids. The main object of the article 
lias bt‘(m to ‘tsummarise the present knowledge 
of this mtdaljolic process and to sift weU-(‘stab- 
lis'hed facts froTVi onamcM us iv doubtful (•on- 
elusion due to imiiorfeci experimental ti'chni- 
que and to premature generalisalions’L This 
is an opportune contribution of fundamental 
interest. 

'rhe i)r<*paration and the physical magnetic 
and immunological properties of the coUnircd 
iron-containing ferritin and colourless and 
iron»fn‘e apoferritin arc described by Michaelis 
in th(‘ .s(H*ond review. Adsorption analysis of 
niixtur(‘s of amino acids is the subject of a sti- 
mulating review by Tiselius who has pioneered 
the development of this useful and highly 
promisin/,^ analytical tool. Henry B. Bull has pre- 
s(‘nted a useful summary of the papers on pro- 
tein monolayers; this is followed by a review 
on Films of protein in biological processes by 
AIc.x:andre Itothen. The chemical determina- 
tion of prcjUhns is the subject of a review by 
Paul L. Kirk. 

Roger M, Herriot has presented a comprehen- 
sive and (‘ritieal review on the reactions of na- 
tivt‘ i)rot<‘in.s witlk chemical reagents, a held of 
.study in whi<‘h those iniei-e.sted in the elucida- 
tion of th(‘ structure of proteins in relation to 
thi‘ir biologic'al activity would be particularly 
intert\sted. The subject has other applications 
c.f/., the mndiheation of the undesirable prt)per- 
ties of certain proteins so that they may be 
used medicinally and the conjugation of carci- 
nogens to proteins for the purpose of produc- 
ing antisera. Nutrition chemists will be deep- 
ly interested in the review on the amino acRl 
requirements of man by Anthony A. Albanesc. 
A useful summary of our knowledge regarding 


the symptoms of amino acid deficiencies in man, 
has been included. Closely allied to this is a 
review by Robert Elman oti the use of protein 
and protein hydrolysates for intravenous ali- 
mentation. Attention is drawn to the fact that 
large peptide molecules could be more rapidly 
and more efliciently utilised by certain types 
of tissues than small peptides and single ami-.o 
acids. This raises the question of the degree 
of digestion of proteins which would secui-e for 
t.he hydrolysate the highest possible nutritive 
potential . 

The last two reviews relate to (1) the pre- 
paration and criteria of purity of amino acids 
by Max S. Dunn and Louis B. .Rockland and 
(2) the plasma proteins and their fractiona- 
tion by John T. Edsall. The newer methods of 
fraction described in the review will be of in- 
estimable value to all protein chemists. 

Proteins dominate every field of Biochemisl"' 
and the ADVANCES in this fundamentally im- 
portant brancli will appeal to a wide circle of 
investigators covering both biophysics and bio- 
logical chemistry including medicine. 

Fundamental Processes of Dye Chemistry. 
By H. E. Fier/.-David and Louis Blangey. 
Translatcd by PaulW.Vittum from the 5th 
edition of Grim.cllecfonde Operation der Far-' 
himcluonie (Springcr-Verlag, 1943; Inter- 
science Publishers, New York), 1949 Pp. 479. 
Price 9.50 dollars. 

Gnmdlegcnde Operationen der Farbenchernie^ 
first published in 1922 and revised in 1938 and 
1943, has been the standard book on, the sub- 
ject. The .Fiftli Austrian edition, of this use- 
ful book ha.s now become available in English. 
The book consists of six parts: intermediates, 
dyes, technical details, analytical section, ana- 
lysis of commercial dyes, and determination of 
light fastness. 

The first part includes a brief suiwcy of some 
of the unit processes of organic synthesis; these 
arc described as “operations’" although it is 
more usual to restrict the latter term to the unit 
oi^eratioivs of chemical exigineering such, as fil- 
tration and eva]Doration. An excellent account 
is given of the isolation and purification 
of dyestulf intermediates, together with tests 
for the purity of the products. The discus- 
sion of orientation rules which follows is one 
of the unsatisfactory features of the book. 
This might well have been omitted from a prac- 
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tical manual, but if its inclusion was consMer- 
ed necessary, there must have been some indi- 
cation of the theory of aromatic substitution. 
One of the few important carbazole interme- 
diates is 2 -hydroxycarbazole, and in the account 
of orientation in the carbazole series the route 
to this substance through carbazole-2 : 3 : 6 : 8- 
tetrasulphonic acid is not mentioned. There is 
also no reference to the synthesis of carbazole 
derivatives of definite orientation by the de- 
hydrogenation of tetrahydrocarb^azoles, which 
are readily obtainable from the appropriate cy- 
clohexanonephenylhydrazones. It is stated that 
the nitration of toluene gives a small percen- 
tage of m-nitrotoluene, but not that this is isolat- 
ed commercially and used for the manufacture of 
m-toluidine and m-cresol. The “theoretical” 
section on diazonium coupling gives no indica- 
tion at all of the mechanism of the reaction; 
a brief explanation would have rendered the 
behaviour of various diazonium salts and coup- 
ling components easier to follow. The authors 
prefer to speak of diazo compounds, rather than 
diazonium salts. Dealing with l-amino-2-naph- 
thoI-4-sulphonic acid, it is not mentioned that 
the product of diazotization is a diazo-oxide. 
The function of pyridine in coupling is much 
more complicated than that of a solvent or an 
acid fixing agent, and it needs in fact to be 
investigated. 

The most valuable part of the book is the 
description of detailed procedures for the labo- 
ratory preparation of dyestuff intermediates of 
the benzene, naphthalene and anthraduinone 
series. The preparation of each intermediate 
is followed by ‘^technical observations”, 
in which the manufacturing method, precau- 
tions to be taken, type of reaction vessels used 
and the applicability of the process to other 
intermediates are outlined. Diagrams of labo- 
ratory set-ups are supplied for many prepara- 
tions. 

Part II, which follows the same pattern as 
the section on intermediates, describes prepa- 
rative methods for a few dyes of the azo, di- 
phenylmethane, triphenylmethane, azine, thia- 
zine, anthraquinone, indigoid, sulphiUr and 
phthalocyanine series. In the “technical obser- 
vations”, dyeing and fastness properties are 
briefly discussed. Although the authors have 
clearly stated that the book is not an encyclo- 
pedia but a laboratory manual for the beginner 
in dyestuff chemistry, the omission of some in- 
termediates and dyes of great importance is to 
be regretted. Examples are benzanthrone, sta- 
bilized diazonium salts, mixtures of the latter 
with azoic coupling components used as print- 


r Current 
L Science 

ing compositions (Rapid Fast and Rapidogen 
types), preformed metal-dye complexes of the 
Neolan type, and dyes for cellulose actetate. 
Naphtol AS is not mentioned, but curiously 
enough Naptitol AS-ITR is. While vat dyes 
are in many ways the most important group 
among the synthetic colouring matters only two, 
Indanthrene Blue RSN and Indanthrene Yellow 
GK, are included; the second has now become 
nearly obsolete, and its preparation, which is 
merely the benzoylation of an amine, is simple. 
Dyes such as Caledon Jade Green and Indan- 
threne Khaki GG are of much greater interest, 
both chemically and commercially. At least 
one example of a solubilized vat dye (Indigosol 
and Soledon type) should have found a place. 
The statement that “the Bohn-Schmidt reaction 
is of little importance technically” (p. 60) is 
surprising. 5 -Aminosalicylic acid is erroneous- 
ly mentioned as p-amino-salicylic acid (p. 156). 
The wealth of extremely valuable information 
on the German dyestuff industry which has 
now become available in B . I . O . S . and F.I.A.T . 
reports is dismissed airily with the remark that 
the methods described in the book before these 
reports appeared are largely similar to I.G. 
processes, and where they are different the 
authors’ procedures are preferable for labora- 
tory purposes. To quote only one example 
among many, the B.I.O.S. process for 1: 4-di- 
aminoanthraQuinone from quinizarin is much 
to be preferred to the method described in the 
book (p. 230). 

Parts IV (Analytical Section) and V (Analy- 
sis of Commercial Dyes) give the impression 
of being put together hastily from the previous 
edition with little attempt to bring the mate- 
rial up to date. Chromatography gets a bare 
mention, and there is no reference to suchi me- 
thods as the titration of acid dyes with basic 
dyes and the purification of azo dyes by means of 
potassium acetate or di-o-tolyl guanidine. Part 
VI gives an account (by Dr. H. Ris) of light 
fastness; other equally important fastness pro- 
perties are not mentioned. References are res- 
tricted almost entirely to Fierz-David’s books 
and papers and to German patents. Organic 
Syntheses and some recent manuals of prac- 
tical organic chemistry contain a considerable 
number of dyestuff intermediates, and refe- 
rences to th-em would have been useful to 
students for whom this book is intended. The 
printing is excellent and the diagrams are 
clearer and "better drawn than in the Austrian 
eciiltion. However, several errors in, printing 
have been noticed — e.g.,3 instead of 8 in p. viii; 
ref, 9 in p. 410; the fourth line fropi the hot- 
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tom in p. 334; NH missing from the formula 
for Helindone Brown in p. 460; and the pecu- 
liarly bent bond in the structure for Indan- 
threne Olive R. Tho constitution assigned to 
Helindone Brown is that of Indanthrene Yellow 
3R. 

K. V. 

Principles of Electricity and Electromagnetism. 
By G. P. Harnwell. (McGraw-HiliL Book 
Company, Inc.), 1949. (New S.^cond Edition) . 
Pp. xvi 1 670. Price S 6. 

The first edition of the book under review 
was published over a decade ago in the Inter- 
national Series in Pure and Applied Physics. 
This earlier book has now been thoroughly re- 
vised in tbe light of the many recent important 
contributions to electrical theory and practice. 
The present new edition should make a special 
appeal to the advanced students of electricity, 
who will recognise in it an admirable text-book. 

The book presupposes that the student is al- 
ready quite familiar with the groundwork of 
physics and more especially of electricity and 
magnetism. The fundamental and classical 
electric phenomena are properly stressed, and 
the study of electrical power and communica- 
tion engineering as well as of electrical devices 
and measuring techniques has also received its 
due emphasis. As the recent developments in 
electronics and the atomic and nuclear phy- 
sics profoundly influence the physical basis of 
electrical theory, adequate stress has been laid 
on these and allied phenomena. Students, on 
whose part a greater familiarity with atomic 
physics is assumed, are initiated into the study 
of the physics of the conductivity of solids, the 
magnetic behaviour of atoms and nuclei and 
high energy ion-accelerators. 

After presenting the fundamental principles 
of electrostatics in the first two chapters, the 
consideration of the physical characteristics of 
dielectrics and conductors is taken up in the 
third. The fourth chapter deal's with direct 
current circuits and is followed by a chapter 
on non-ohmic circuit elements and alternating 
currents. Developments in the theory and use 
of thyrite and thermistors have justified the 
long discussion on non-ohmic elements. Though 
it must be admitted that the consideration of 
alternating current springs up jrathbr earlier 
than usual, it seems to arise naturally out of the 
greater importance of the non-linear elements 
in connection with alternating rather than di- 
rect currents and more especially in the field of 
communication engineering. After a conside- 
ration of the chemical, thermo-electric and 


photoelectric effects, Chapter VII gives a com- 
plete treatment of the thermionic vacuum tubes 
and the cathode- ray oscillograph. The chapter 
on electrical conduction in gases is well deve- 
loped and ends with a discussion on counters. The 
belated chapter on electromagnetic effects of 
steady currents takes up, in addition to the 
classical problems, the consideration of the 
magnetic resonance accelerators, mass spectro- 
meters, magnetrons and such other appliances. 
Similarly the tenth chapter on electromagnetic 
induction gives the theory of the betatron and 
discusses the magnetic characteristics of atomic 
systems leading on to a technique originated 
by Stern and Gerlach for measurement of ato- 
mic and nuclear magnetic moments. The dis- 
cussion of the magnetic properties of matter in 
Chapter XI leads on to thi* description and the 
theory of electromagnetic machinery. Chapters 
XIII to XVI are devoted to simple L-R-C cir- 
cuits, coupled circuits, vacuum-tube circuits 
and propagation of electromagnetic radiation. 
These last chapters outline the fundamentals of 
radio engineering in theory and practice, and 
the presentation of the subject is both concise 
and clear. 

The mathematical treatment throughout the 
book is vectorial and the necessary background 
of the general vector theory is developed in the 
Mathematical Appendix, which includes also 
a brief mention of the methods of Fourier 
Analysis and Differential Equations. A special 
feature of the book is the provision of nume- 
rous problems at the end of each chapter. 
These problems, which on the aggregate num- 
ber more than four hundred, are designed to 
help the student to gain a thorough grasp of 
the subject. 

The happy mingling of the classical and 
modern outlook in electricity set forth in this 
book renders it a welcome up-to-date text-book 
for the Honours and the post-graduate students, 
who have not at present too many capable text- 
books on the subject of electricity and electro- 
magnetism. 

L. S. 

Introduction to Physic F. By Harley Howe. Se- 
cond Edition. (Published by the McGraw 

Hill Book Company), 1948. Pages 600. Price 

$4-5. 

In the preface to the book the author says 
that originally the text was prepared for the 
author’s large classes of non-technical and pre- 
medical students, students of agriculture and of 
liberal arts. It may be said that the author 
has been successful in this task, A lot of at- 
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tention has been devoted to the selection of 
topics that have to be studied by College stu- 
dents (not merely those who specialise, in Phy- 
sics) in these days when Physics has becorne 
very important both in peace and in war. Inci- 
dentaUy, the book may be recommended for 
use by students in India who take up the courses 
mentioned above. 

The book, intended to serve the above pur- 
pose, uses no mathematics beyond elementary 
algebra and plane geometry; however, students 
desirous of making a further study of the sub- 
ject can find in it a solid base on which they 
can build. The book contains a number of ex- 
amples and a good many illustrations carefully 
chosen. 

The intention of the author is to help the 
student to develop a scientific approach to ex- 
perience rather than present him merely with 
an account of facts. The Introduction makes 
this clear. Attempt has been made to em- 
phasize that the subject is intimately related 
to experience. This is very welcome as in these 
days when the numerous specialised treatises 
that appear make it hard even for a ^^physicist 
to realize that the most abstract mathematical 
theories found in Physics are forced on us by 
experience. Further the forty-five chapters of 
the book should tell one story and not forty- 
five, says the author. This is a point to be 
clearly grasped by many who are expositors of 
the subject. The book shows how attempts can 
be made with success even in introductory 
books on the subject. 

D. S, SUBBARAMAIYA, 

Cosmic Ray Physics. By D, J. X. Montgo- 
mery. (Published by the Princeton University 
Press, Princeton, New Jersey. Pp. viii+370- 
Price $5. Agents in India— Oxford Univer- 
sity Press). Price Rs. 17-8, 

This book is very largely descriptive and is 
written to suit the needs of the experimenter. 
It is based largely on the notes of the lectures 
of Professor M. Schein of the University of 
Chicago. The purpose of this book is to en- 
able a person to gain a knowledge of this spe- 
cialised field expeditiously so as to obtain an 
overall view of the subject. There are copious 
references which, according to the author are 
rep^resentative and not exhaustive. 

The book commences with an introduction to 
.the present status of cosmic ray investigation. 
An attempt is then made to explain the princi- 
ples underlying the operation of cosmic ray 
apparatus and this is followed by a description 
of the experimental methods in cosmic rays. 
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Subsequently, there are chapters on the inten- 
sity of cosmic rays, the hard component, the 
soft component and the heavy particles in cos- 
mic radiation. The exposition is throughout 
lucid and the book gives a very readable ac- 
count of this field of knowledge. Unfortunately, 
the author does not attempt to go into details. 
This limits the use of the book to our 
undergraduate students of experimental physics. 
Even a student of experimental physics requires 
a knowledge of the circuits employed in cos- 
mic ray work and this information is lacking. 

The reviewer would congratulate any per- 
son who can really attempt to write a good book 
on this subject in our present state of know- 
ledge and technique. Under the circumstances, 
the following few remarks may be offered with- 
out in anyway unde.^mining the utility of tr.e 
book for general reading. The choice of the 
material has been a little arbitrary. Some of 
the criteria developed are not quite correct. To 
define the hard component and to define it 
as something which can go through 10 cm of 
lead is not very desirable. 

The appendices are very useful. The Stormer 
theory, the • definition of intensities, the results 
of the statistical theory of showers, pressure- 
altitude tables, curves connecting the momen- 
tum with energy loss and range in different 
materials etc., are all very useful. The print- 
ing and get-up of the book are excellent. There 
are a large number of figures and they are 
carefully chosen and well drawn. The photo- 
graphs are very well reproduced. 

The book can be most heartly recommended 
as a very useful addition to our college libraries. 

S. V. Chandrasi-ieki^ar Aiya. 

A Study on Mine Surveying. By Sri, S. K. 
Dhar. (Chotanagpur Industries Ltd., Dhan- 
bad), 1949. Pp. 130. Price Rs. 8. 

The book under review deals in a precise 
manner with a large number of topics from 
calculation of areas and volumes to the sub- 
sidence in mine?. A noteworthy feature of the 
book is that the author has worked out in de- 
tail a number of illustrative and very instruc- 
tive problems. Under each chapter the aut- 
thor has enumerated a number of alternative 
methods and formulae that could be employed 
to solve a particular problem. 

Another salient feature of the book is the 
inclusion of just the amount of .theory to en- 
able the students to follow intelligently the 
several problems worked out in detail. But 
the theory given under some chapters such as 
‘^Tacheometry”, ‘‘Contouring” is too brief to 
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^ student to follow these chapters fully. 

of the book can be enhanced by 
u^ciing- topics such as description of the sur- 
instruments such as levels theodolites, 
a clinometers, and their temporary and perma- 
I li^nt adlj ustments. 

X Inn a.TjLthor may also add, with advantage to 
.^^i^ning students, such topics as continuation 
S^iarvey lines, Transference of levels to the 
t.uiciex'g.'nound f'rom the surface, /alignment of 
^ ontirn lines of shafts and similar specific ap- 

l>lica.t;ioiis. 

Piin inclusion of chapters on “Checking Cal- 
Illations’’, “Logarithm tables” have enhanced 
the Usefulness of the book though the subject 
inuttni? lias been dealt with rather too briefly. 

X^lnn book has been got up neatly, and I have 
no Xinsitation in saying that it serves admirably 
the needs of students taking various examina- 
tions in mine surveying as well as of young 
people just entering the profession. 

Tile book will also be a good addition to a 
teclinica.1 library where a concise book setting 
fcii'tli tile fundamental ideas in mine surveying 
is needed. 

S. R. Prasad. 


Conditioned Reflexes and Neuron Organisation. 
3y J erzy Konorski, Head of the Dlepartment 
of 2Sr europhysiology in Nencki Institute of 
^Elxpseri mental Biology and Professor in the 
University of Lodz. Translated from the Polish 
IMS , under the author’s supervision by 
/Step>lien Garry. Cambridge Biological stu- 
dies . Printed at the University Press, Cam- 
bridge, ) 1948. Pp. xiv+267. Price 18 sh. 
The physiology of the nervous system has 
developed along two lines, one by the Sherring- 
ton i an and the other by the Pavlovian school. 
Slierx'ington has put forward a certain general 
conception of the functioning of the central ner- 
vous system. Broadly speaking, this 'concep- 
tion consists in basing the functioning of the 
c^entml nervous system on its neuron organisa- 
tion, in laying down that the nervous system 
acts a.s a single integrated whole. He carried 
out an analysis of the interaction of reflexes, 
indicating the manner in which they participate 
in th.e coordination of the organism’s activity. The 
jirobl ems of integrative action continued to be 
stndied in many laboratories, but gradually 
problems in this field have been exhausted and 
advances have made comparatively less pro- 
gress firom the position which was reached in 
Sberr-ington’s first monograph. This is chiefly 
dne to tbe fact that investigations on this sub- 
ject did not include the main integrating organ, 
th.e cere oral cortex. 


An extensive investigation of the cerebral ac- 
tivity was undertaken by Pavlov with the aid 
of the method of conditioned reflexes which he 
created and which constituted a separate and 
independent line of enquiry. These two schools 
of thought however, have not met on common 
ground, so that, whereas the Sherringtonian 
concept has spread all over the world and is 
now studied in many scientific centres and 
schools, and its achievements have become a 
generally recognized acquisition of physiologi- 
cal knowledge, the other has so far hardly pas- 
sed outside the bounds of the school which 
created it, and remains isolated from the other 
department of physiology, though it is closely 
related to it. 

In this book, the author has therefore under' 
taken to extend Sherrington's conception of the 
functioning of the nervous system to the field 
of higher nervous activity, on the basis of the 
experimental material collected by the Pavlov 
school, as he considers the Sherringtonian con- 
ception built upon the basis of investigation of 
lower nervous activity superior to that created 
by Pavlov to explain cortical phenonemona. 
In this he has taken the right step. The facts 
collected by the Pavlovian school have been 
systematized and explained on the basis of the 
conception and data of neurophysiology. The 
system which can thus be developed, being a 
logical complement of the system of physiology 
of lower nervous activity will make it possible 
to lead the science of conditioned reflexes out 
of the dead end in which it is at present and 
thus lead to further development in both the 
fields. Such”a combination was urgently need- 
ed, and the author has done a great service to 
neurophysiology and is to be congratulated on 
the successful way in which he has accomplish- 
ed the task. 

Inderjit Singh . 

An Introduction to Comparative Biochemistry. 

By Ernest Baldwin. (Macmillan & Co., Ltd., 

London), 1948. Pp. xvi+164. Price 7 sh. 

6d. 

This book does not need any introduction 
to students of biochemistry. Its popularity and 
excellence can be gauged from the circums- 
tance that it has gone through three editions 
in a decade. 

Students taking up the study of a science, 
before they are flooded with detail, should be 

h. elped to survey its aims and scope widely, 

i. e., they must have an integrated view of the 
science. To this end, as Prof. Hopkins points 
out, “the book contributes in admirable fashion”; 
moreover, “from the highly diffuse literature 
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of comparative biochemistry, Dr. Baldwin has 
selected for his lucid exposition with skill and 
judgment”. 

The two-fold aim of the author, to provide 
an elementary text-book for students of bio- 
chemistry and to provide a starting point for 
those, who, for any reason, might feel attracted 
to this subject, has been fully realised. He has, 
to quote Prof. Hopkin’s words “dealt with its 
different aspects in nice proportion. He has 
iljlustrated very adequately in, relatively fcv/ 
p^ges, many of the main lines of progress, leav- 
ing in the mind of the reader no doubt concern- 
ing their significance. Above all, he has, I feel, 
displayed his own interest in the subject, an 
interest intense enough to be infectious”. 

The whole text has been revised, extended 
and brought up to date: a new section on the 
transport of carbon dioxide has been added to 
Chapter VI and a new Chapter VIII has been 
introduced to cover some of the broad and com- 
parative aspects of nutrition, digestion and me- 
tabolism; adding to the usefulness of the book. 

The table of classification will be helpful to 
those not ’familiar with zoology. A very use- 
ful bibliography and a helpful subject index 
distinguish this volume. The get-up of the book 
maintains the standard expected of the well- 
known publishers. 

M. R. R. 

Propagation of Trees, Shrubs and Conifers. 
By Wilfred G. Sheat. (Published by Macmil- 
lan & Co., Ltd., St. Martin’s St.,: London), 
1948. Pp. 479. Price 25 sh. net. 

This book is a comprehensive manual which 
treats of the various methods of propagating 
and multiplying the numerous classes of plant 
material in constant demand in nursery prac- 
«tice. It is not a mere discussion of theories from 
an academic standpoint, but is intensely prac- 
tical from cover tb cover. It describes in 
simple language and full detail the different 
methods of propagation in current use among 
nurserymen in England with) reference to each 
of the genera and species dealt with. When 
more than one method is employed as in the case 
of certain plants, all such! methpds are described 
in the order of their popularity or success. 
Where different methods are applicable at 
different times of the year or under different 
seasonal conditions, these are also indicated, 
together with a correct appraisal of the 
merits and demerits, if any, of each, so that 
the reader who proceeds to make use of the 
knowledge imparted may employ in practice 
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the method best suited to his own conditions 
and requirements. 

Angiosperms; Part II (pp. 404-448) treats of the 
Part I of the book (pp. 3-403) deals with 
propagation of Conifers. At the end is added 
a section which gives useful tables and other 
miscellaneous information on classification of 
soils, weights and measures, etc. 

The range of material dealt with is limited 
in the main to the classes of plants cultivable 
out-doors in a temperate climate but includes 
also some of the kinds that have to be raised 
under glass. The propagator who wants to 
employ the same methods under tropical or sub- 
tropical conditions can profit by the informa- 
tion only in so far as those methods indicate 
the underlying principles on which the prac- 
tice is based. 

The author has not dwelt on the more re- 
cent methods of propagation based on the use 
of hormones and other chemical substances 
probably for the reason that some of them are 
regarded as being still in the experimental 
stage. We may well expect therefore that a 
book so dependably practical will soon go into 
a fresh edition and include a chapter on these 
revised practices which are fast coming into 
use. 

B. S. Nirody. 

Elsevier^s Encyclopaedia of Organic Chemistry, 
Volume 12B. Naphthalene. Edited by F. Radt. 
Pages 1-344. (Published by Elsevier Pub- 
lishing Co., Ltd., Distributors: Cleaver-Hume 
Press; Price for subscribers to whole work, 
£ 6-5sh.) 

This well printed and sturdily bound docu- 
mentary publication forming volume No. 12B 
of the set of 20 volumes of Elsevier’s Encylo- 
paedia of Organic Chemistry deals with com- 
pounds containing one naphthalene nucleus. 
The contents of this volume have been grouped 
under two main sections viz., (1) Hydrocar- 
bons and (2) Halogeno-Compounds. The sec- 
tion on Hydrocarbons is further divided into 
sub-sections as (1) Naphthalene and its hydro- 
derivatives and (2) Naphthalene and its hydro- 
derivatives with side chains. The section on ha- 
logfeno-Qompounds is also divided into two 
sub-sections as (1) halogen inside chain and 
(2) halogen attached to the nucleus. General 
literature up to and including 1944 and the li- 
terature concerning the structure up to 1948 of 
more than 500 naphthalenic compounds have 
been incorporated in this volume. 

In addition to the 344 pages of chemical li- 
terature, the volume contains a 30-page des- 
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criptive part dealing with a general survey of 
the encyclopaedia, general outline and notes on 
its use, and containing a table of abbreviations 
and a table of periodicals. Further it 
has a 12-page subject index and a 10- 
page formula index. The publishers have 
also issued a list of 'Additions and correc- 
tions’ as also a set of notes entitled ‘Discrepan- 
cies in the literature’ in the form of loose sheets, 
which is not happy as they are apt to be lost. 
Publication of these notes and corrections with 
additional literature available up to date as 
supplementary volume to the respective origi- 
ginal volume, at convenient intervals, may be 
more useful. 

The enormous accumulation of literature on 
the ever-increasing multitude of organic com- 
pounds has to be collected, classified and pre- 
sented in a manner easily accessible to the re- 
searchi worker so that further a4vance could 
be made avoiding repetition and duplication. 
Being the first compilation of its type in the 
English language of the world literature on or- 
ganic compounds, Elsevier’s Encyclopaedia 
should be a welcome addition to the reference 
library of any institution engaged in organic 
chemical research. 

B. H. Iyer. 

The Report on the Socio-Economic Condi- 
tions of the Aboriginal Tribes of the Pro- 
vince of Madras . Edited by Dr. A. Aiyap- 

pan. ^Govt. Press, Madras), 1948. Pp. 185. 

Price Rs. 2-2. 

The Report under review is a document of 
considerable interest. The recommendations 
made for the welfare of the people may be 
commended on the whole. There is a 
laudable stress on the need of caution in 
changing the life ol the aboriginals. For 
example, “ podu ” cultivation “ should not be 
stopped suddenly ”. The Report speaks very 
strongly about the schools in aboriginal areas 
which are described as “ mere apologies ” for 
schools, very bad and dirty copies of the schools 
of the plains, betraying complete lack of ima- 
gination. The Report’s remarks on Prdhibition 
are sensible and moderate. It is suggested that 
a limited number of trees may be allowed to be 
tapped on condition that the toddy is to be used 
only for absolutely essential religious purposes. 
There is a wise suggestion that the simple mar- 
riage customs and freedom of women, “since 
their all healthy practices which civilized Indian 
commrmities are aiming at,” should not be in- 
terfered with. Similarly the Report deprecates 
interference in the food habits of the people. 


There is a strong recuiixinendaiion for the ex- 
tension of anthropological studies which might 
well be followed by the Universities of South- 
ern India. 

In short, the general outlook of the Report 
is intelligent and humane, but the descriptive 
part might have been of a highar standard 

B. S. G. 

Annual Report of the Director, Technological 
Laboratory, for the year ending 31st May 
1948, Indian Central Cotton Committee, Post 
Box No. 1002, Bombay. Price 6 annas. 

This interesting report of the activities of 
the Cotton Technological Research Laboratory 
of the Indian Central Cotton Committee, 
Bombay, gives a bird’s-eye-view of the useful 
work done by the Laboratory during 1947-48 
and the remarkable progress it has achieved 
since its inception nearly 25 years ago. The re- 
port runrung to 70 pages is conveniently given 
under various heads like Spinning, Testing 
House, Fibre testing, Research, Ginning, Publi- 
cations, etc., facilitating ready reference. Sta- 
tistical data giving details of samples received 
for spinning and other tests from Industrialists 
and Agricultural Departments all over the 
country reveal the increasing utility of the 
Laboratory and its standard technique to the 
country and the growing demand on its ser- 
vices. It would be no exaggeration to say that 
the steady improvement in the quality of the 
Indian cotton crop is as much due to the expert 
assistance of the Laboratory as to the patient 
work of the breeders. The Report gives results 
of tests on a number of improved strains which 
are quite in keeping with the spirit of the times 
bear attractive names like Jawahir, Subhas, 
Suyog, Vijay, etc. Besides these, the Labora- 
tory maintains records of certain typical Indian 
cottons from all over the country grown under 
standard conditions year after year, which 
serve as a standard of reference, and cover 
nearly 52% of the total area under Cotton 
Cultivation” (page 35). 

The Testing Hourse is another useful activity 
of the Laboratory serving as an impartial 
agency to declare quality. With the introduction 
of labelling of textiles and standardisation of 
quality, which we hope the country will soon 
adopt, this should serve as the watch-dog of the 
Industry and consumers’ interests. 

The most important part of the Laboratory’s 
work — Technological Research -is summarised in 
17 pages (42-59) and repays careful study. A 
summary of sever al investigations on problems 
of ginning including the device of a new gin 
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and a new balance for determining ginning 
percentage, fibre quality in relation to mix- 
tures, twist and yarn strength, neps and fibre 
quality, prediction of spinning quality from 
fibre particulars, cellulose sheets from linters, 
etc., are given. An important advancement 
reported is the micro-spinning technique — 
standard spinning process for a 60 gm. sample 
(as in Giza Station) and the fineness measure- 
ment by air permeability (similar to Hertel’s 
method) which should be of considerable 
utility to the Industry. A su.nm’iry of the 
paper on maturity coefficient for Indian Cot- 
tons— an improvement over Peirce and Lord’s 
formula, is given. 

The list of publications from the Laboratory 
as also the additional equipment purchased 
with details of staff, etc.j, are included. While 
it is an impressive record of the vast amount of 
valuable routine and research work accomplish- 
ed by the Laboratory the reviewer feels that it 
is necessary to expand considerably its sphere of 
^activities, so that research on industrial problems. 


problems of immediate and remote application in 
spinning, weaving, finishing, etc., are tackled by 
the Laboratory on the lines of the Shirley Ins- 
titute instead of tabooing weaving and finishing 
as at present. Concentration on original re- 
search, either fundamental or applied, would 
perhaps in the long run be of greater benefit 
to the country. 

If the textile industry of independent India 
should stand world competition, research on 
every aspect, from the growing of the raw ma- 
terial to the manufacture of the finished pro- 
duct and its marketing, is essential. While the 
Laboratory deals principally with fibres and 
yarn it does only a part of a job which can 
never be as good as doing a whole job. 

The book is practically free from misprints 
and conforms to the usual standards of elegance 
of the Committee’s publications; ‘’30s ’ should 
be short for 30 counts ’ and as such whether 
‘30s counts’ (page 51) is correct, requires 
clarification. 

SRINAGABHaH/ltTA. 
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T he importance of estimation of water can- 
not be over emphasised both in the labo- 
ratory and in industry. The influence of moisture 
on chemical kinetics has been a vast subject 
of intensive investigation and a quick and ac- 
curate method of determination of moisture in 
this field of research is of paramount import- 
ance. The determination of moisture in edible 
and in industrial products is in no way less 
important. The keeping quality and the be- 
haviour towards milling of a large number of 
cereals are found to be dependent on their 
moisture content. The breakage of the grain 
would enormously increase on milling if the 
paddy were to contain more than 13% water. 
The moisture content of rice should always, be 
less than 12% for its -preservation. The water 
content of coffee, wheat and potato chips 
should always be less than 12%, 9% and 7% 
respectively in order to ensure freedom from 
attack by ins,ects and pests. Moisture plays 
an important role in the preservation of fruits, 
egg and milk powders, beverages, confectiona- 
ries, starch, oils, fats and a host of other edible 
products. Narrow Umits of moisture content 
are prescribed for a large number of explosives, 


^Aquametry. Application of the Karl Fischer 
Reagent to Quantitative Analysis involving 
Water. By John Mitchell (Jr.) and Donald Mil- 
ton Smith, Interscience Publishers Inc. New 
York, 1948. Pp.xi+444. Price $8*00. 


fuel and transformer oils, drugs and fertilizers 
to ensure the purity of the product and safety 
of preservation. The importance of a know- 
ledge of water content in the evaluation of tex- 
tiles can be visualised when it is seen that cot- 
ton and wool can take up moisture up to 
25-30%. The instances mentioned above are 
but a few of a host of other commodities where 
quick and accurate method of determination of 
moisture is of utmost importance. 

Oven drying is the oldest and perhaps the 
most widely employed method for the deter- 
mination of moisture. Even today it is the 
simplest method for drying non-porous solids 
having no other _volatile material Recently 
several automatic moisture recorders have been 
put on the market where the humidity, gas cir- 
culation and the temperature of drying can be 
controlled with precision. The introduction 
of infrared radiation as a source of heating is 
the latest innovation in oven drying. With this 
improvement, the material to be dried is 
uniformly heated and the temperature of dehy- 
dration is lowered. In spite of these improve- 
ments the oven method is never satisfactoiy 
either for porous solids or for substances that 
undergo decomposition at the temperature of 
heating. It is needless to say that this method 
cannot be employed in the case of volatile 
liquids. 

The distillation method is usually employed 
in industry where a large number of samples 
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ai’e to be analysed for their water content. 
The principle in general consists in distilling 
the material with an organic liquid immiscible 
with water and measuring the volume of water 
in the distillate. Azeotropes are some times 
claimed to be more convenient. This method 
is specially useful in the determination of mois- 
ture of semi-wet solids like organic fertilizers, 
clays, vegetables, fruits etc., and can be recom- 
mended as a quick and comparative method of 
determining the moisture. 

The absorption method is a very general and 
accurate one for the determinaticn of 
water in a variety of complicated systems in- 
dulging liquids and gases. In most of the cases 
an inert gas is passed over the material sub- 
jected to analysis and the moisture carried over 
is absorbed by a suitable desiccant. Even this 
method suffers from the temperature defect al- 
ready pointed out and porous solids take long 
intervals for dehydration. Most of these de- 
fects can be overcome by use of vacuum for 
dehydration. The quartz spring method ori- 
ginally developed, by McBain and his associates 
is perhaps one of the best methods of deter- 
mining moisture in solids, both porous and 
non-porous. Since de'hiydration is carried out 
in vacuum, the rate of dehydration is high and 
comparatively low temperatures cm be em- 
ployed. An added advantage is that the amount 
of dehydration for any partial pressure can be 
accurately determined and hence ideally suited 
for studies on hysterisis in sorption. 

Some of the physical properties have been 
employed in the determination of moisture but 
their use is very limited. Specific gravity, vis- 
cosity and refractive index are employed in the 
determination of moisture in a large number of 
binary mixtures where water is one of the 
components. The determination of refractive 
index can also be employed for the estimation 
of moisture in gases. The accuracy of their 
method depends upon the variation of the 
physical properties with the moisture content 
of the systems and also on the absence of other 
impurities that may interfere with measure- 
ment of these properties. 

Critical solution temperature is also em- 
ployed in the determination of moisture in 
liquids. This method is not only troublesome 
to employ as an analytical routine but also 
suffers from want of accuracy. Heat of dilu- 
tion has been employed to estimate the mois- 
ture content of the acids while infrared spec- 
trum is used to determine the water vapour in 
gases particularly in gaseous hydrocarbons.^ 

Py virtqe of the simplicity of manipulation 


the jneasitremenii of electrical conducftivity, 
resistance or dielectric constant is coming into 
vogue in the routine analysis for water in some 
commercial products like wood, textiles, cera- 
mics, paper, tobacco, cereals, petrolium oils etc. 
This method appears to be very simple but in 
practice it requires elaborate precautions and 
standardisations. 

A wide variety of chemicals have been em- 
ployed for the determination of water, the fol- 
lowing being some of the reagents commonly 
employed to react with water, metallic sodium, 
calcium carbide, calcium hydride, magnesium 
nitride, sodamide, methyl magnesium iodide, 
sodium ethoxide. The gases that are produced 
during the reaction are estimated either volu- 
metrically or by other analytical methods. But 
invariably the tr^sults obtained are mostly 
qualitative in nature since this involves a re- 
action between the solid phase and the liquid. 

Smith and his collaborators developed in 
1935, a ney and accurate method for the de- 
termination of moisture taking advantage of 
the hydrolysis of acetyl chloride in presence of 
pyridine but soon found that substances like 
aldehydes, amines, lower alcohols etc., inter- 
fere in the analysis. At about the* same time 
Karl Fischer announced that a solution of 
iodine, sulphu ’'-dioxide and pyridine in methyl 
alcohol could be employed for the estimation 
of water in a large number of systems. Smith 
and co-workers took up this piece of investi- 
gation and carried out very valuable work elu- 
cidating the chemistry of Karl Fischer reaction. 
Coming as it does from pioneers in this field of 
research work, the book “Aquametry” gives 
an authoritative account of the nature and 
mode of application of this important reagent. 

The chief difficulty that presents itself in the 
use of Karl Fischer reagent both to the begin- 
ner and to the experienced analyst, happens 
to be the instability of the reagent even under 
the best of experimental conditions. Even 
a fresh reagent has only 80% of the theoreti- 
cal potency. Realising th'is drawback the 
authors have spared no pains in describing in 
detail, the elaborate precautions that should be 
taken in the preparation and application of the 
reagent. Whatever may be the accuracy with 
which moisture in methyl alcohol can be esti- 
mated, the present method is bound to fail if 
the moisture is not quantitatively removed by 
the alcohol. In a good number of insoluble 
systems, the authors have given numerical data 
regarding the accuracy of the estimation of 
moisture as compared with the o'ther standard 
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methods. The application of Karl Fischer re- 
agent in the estimation of moisture in a large 
number of organic compounds has been des- 
cribed in great detail. In addition to the mois- 
ture determination, the use of the reagent to 
estimate organic functional groups like hy- 
droxyl, amino, carbonyl, nitrile^ etc., is dealt 
with exhaustively. The literature on the sub- 
ject is collected upto the early months of 1947 
and is quite comprehensive. 

In their enthusiasm to stress the import- 
ance of the reagent the authors have not been 
quite critical on the efficiency of the reagent 
when applied to certain systems. The deter- 
mination of water in silica gel can be quoted 
as an instance. The moisture content of the 
gel by the Fischer reagent is 5-48% as against a 
value of 4*7% determined by drying the sample 
at 150° C. for 4 hours. It is well known that silica gel 
retains 4-5% water even after prolonged drying 
at 150° C. Hence it has to be concluded that the 
present method gives low values for moisture 
in silica gel. Similar low values are also ob- 
tained in the case of calcium sulphate. It is 
thus obvious that the Karl Fischer reagent can- 
not be employed in the case of insoluble porous 
solids like silica gel or alumina where the 
solid surface has a great avidity for water. In 
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fact anhydrous alumina can be employed to re- 
move the last traces of water from alcohols! 

The term “Aquametry” has been coined 
by the authors to represent ‘the analytical pro- 
cess of water measurement of materials’. 

The reader would then except a detailed and 
critical account of the several methods that are 
at the disposal of the chemist for the analysis 
of water. But it is sad to find that the authors 
have devoted only 16 pages for the review of 
various methods in “Aquametry”. Methods 
where physical properties like density, refrac- 
tive index and viscosity are taken advantage of 
in the aquametry, find only a passing mention 
in this dook. The reader would have deen great- 
ly benefitted if the authors had devoted about 
100 pages where a critical accoimt of the exist- 
ing methods for aquametry had been given in 
addition to the present information about Karl 
Fischer reagent. The present volume can 
more appropriately be called by its secondary 
title: “Application of the Karl Fischer Re- 
agent to quantitative Analysis involving water.” 

In conclusion the authors have to be con- 
gratulated for placing such a detailed and 
authoritative account of the Karl Fischer re- 
agent at the hands of the analytical chemists. 

M. R. A. 


PEST INFESTATION RESEARCH* 


^HE first report of the work of the Pest In- 
festation Laboratory of the Department of 
Scientific and Industrial Research, England, 
has been published by the H.M.S.O. on June 
7, 1949. 

The laboratory was organised in response to a 
request from Industry for research on pest 
control, as related to pre-War conditions; but 
since the laboratory was actually constituted 
only after the outbreak of War, war-time pro- 
blems of importance in pest control were given 
higbi priority: The most urgent of the pro- 
blems, was the bulk storage of grain for long 
periods and in environments which proved pro- 
pitious for insect development. While the Minis- 
try of Food’s Infestation Control Division 
did the w’ork of inspection of stored food and 
the application of appropriate control methods, 
the Pest Infestation Laboratory’s task was to 
undertake research to enable the Control Divi- 
sion to operate efficiently. This meant getting 

Department of Scientitic^nd Industris^l ^e"* 
search, fiex-Houss, ^-12 Regent Street, 
London, 


to know all about the insects in relation to 
their food-stuff and the conditions under which 
it was stored. The work, therefore, involved 
biological studies of the insects and the mites 
and physical studies of the environment of the 
grain in bulk and in storage. 

Three main lines of work that engaged the 
attention of the Pest Infestation Laboratory 
were — (1) Estimation of Infestation; (2) Deve- 
lopment of control measures; and (3) Re- 
search on sprays. The estimation of the infes- 
tation of a given sample of grain was made 
possible by the improvisation of the “Carbon 
dioxide method”, through w'hich the “Carbon 
dioxide figure” for that sample could be work- 
ed out. Both the grain and insects infesting it 
produce together measurable quantities of car- 
bon dioxide. Broadly the concentration of car- 
bon dioxide found in the mass of grain stored 
is proportional to the number of insects pre- 
sent inside the grain. A related finding in this 
connection was that insects could and did cause 
grain to “heat” through the formation of “hot 
spots”. Of the control methods developed, the 
fumigation of silo bins was the most important 
and is being used now on a very large scale. Re- 
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rating closely to fumigation of grain, were pro- 
blems like the penetration of the gas into the 
food-stuff, its physical adsorption or chemical 
reaction and the nature and permanence of resi- 
dual effects, in addition to the toxicity of the 
gas to the many insect species concerned. 
Sprays for the disinfestation of warehouses in 
which insect-free food-stuffs had to be stored, 
were developed. In order to ensure a reason- 
ably long toxic life of the insecticide film de- 
posited on walls, boxes, etc., a method was 
developed for pretreating the surfaces to be 
sprayed, which gave a greatly increased dura- 
tion of toxicity. 

The Pest Infestation Laboratory also under- 
took work on fly-sparys on behalf of the fight- 
ing services and was among the first to report 
on the striking toxicity of DDT to house-flies. 
A new spray-gun was also developed designed 
to withstand the toughest treatment and at the 
same time to provide an accuracy of perfor- 
mance not hitherto achieved. 

Jn this context, the present conditions ob- 
taining in India are of special interest. A 
somewhat parallel organisation to the Ministry 
of . .Food’s Infestation Control Division in Eng- 
land, was set up in India practically after the 
cessation of the Second Great War, under the 
title— '‘Directorate Storage”, whose duty was 
was laid down to be the dissemination of know- 
ledge in respect of useful methods of large- 
scale storage of locally-procured and imported 
grains of different kinds and the training of 
personnel for organising proper storage and 
promoting “go -down hygiene” and issuing of 
useful propaganda leaflets prescribing certain de- 
finite regulation to be followed. But no research 
laboratory of the kind of the Pest Infestation La- 
boratory in England, was set up, to undertake re- 
search to enable the control personnel to operate 
efficiently. Problems like the fumigation of 


silo bins in England, are numerous in India and 
have long been waiting to be tackled with 
special reference to the peculiar and varying 
Indian conditions of storage of grains. Estima- 
tion of infestation of grain under Indian methods 
of' storage and in a variety of receptacles used 
for storage, is vastly different from that apply- 
ing to the silo bins. Equally different are the 
problems like the penetration of the gas, its 
sorption and the nature and permanence of re- 
sidues, etc., in India. A host of other allied 
matters have been in need of investigation. A 
special well equipped central laboratory with 
competent staff alone could undertake research 
on these important and urgent problems. 

The Indian Agricultural Research Institute at 
Delhi and the Agricultural laboratories in the 
several Provinces and States have never been 
properly and adequately staffed and financed 
for the purpose of conducting research on the 
varied problems; and the results already (ob- 
tained by workers in these laboratories and by 
workers of special schemes financed by the 
Indian Council of Agricultural Research have 
not covered a wide enough field. One of the 
chief reasons for this state of affairs is the in- 
herent defect in the organisation and working 
and lack of co-ordination. These could perhaps 
be remedied by organising a central Pest Infes- 
tation Research Laboratory, generously equip- 
ped and adequately staffed, and Bangalore 
would appear to offer an ideal place for locat- 
ing the laboratory not only because of the sub- 
stantial amount of pioneering work which has 
been carried out by the Entomological section 
of the Department of Agriculture but also on 
account of an active school of research on In- 
sect ISTutrition and Insect Physiology which has 
developed in the Division of Fermentation 
Technology at the Indian Institute of Science. 


BEE COMPASS 


Sunlight and the polarized light of the sky 
appear to enable a scout bee which has dis- 
covered a source of nectar to orient herself 
when executing a bee dance to tell other bees 
about her find. Distance is indicated by the 
^ance pattern, direction by the way the bee’s 
body is pointed most of the time, according to 
the Austrian entomologist. Prof essor Karl von 
Frisch. Science Service reports his announce- 
ment of this discovery at a recent meeting of 
scientists in Washington D. C. 

In total darkness or red light (which bees 


cannot perceive) the finder-bee became con- 
fused in her dance, but oriented herself toward 
the nectar find when a flashlight was held in 
the approximate position of the sun. When 
the flash-light '‘sun” was held in a false 
position, the bee gave an incorrect direction. 
The bee was also properly oriented when she 
could see a small patch of blue sky (polarized 
light) but became confused in the unpolarized 
light of a white cloud drifting across the open- 
ing. (By courtesy to Sky and Telescope^ 1949, 
VIII, P. 253.) 
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V-2 Solar Spectra 

The ultraviolet spectra of the sun obtained 
during the V-2 flights of October 10, 1946 
(Sky and Telescope, February 1947, p. 3), and 
March 7, 1947, have now been measured. In 
a report by E. Durand, J. J. Oberly, and H. 
Tousey, released by the Naval Research 
Laboratory, some 200 atomic lines between 
wave lengths 2200 and 3000 angstroms have 
been identified as arising from 10 elements, 
either in the neutral (I) or the singly ionized 
(II) state. These are iron I and II, chromium 
I and II, vanadium I and II, manganese 11, 
magnesium I and II, calcium I, nickel I, titani- 
um I, cobalt I and II, and silicon I. In these 
identifications the authors made extensive use 
of laboratory results and theoretical multiple 
tables by Dr. Charlotte Moore Sitterly, of the 
National Bureau of Standards. 

Special attention is drawn to strong emis- 
sions of ionized magnesium at wave lengths 
2803 and 2796 that had been predicted by Dr. 
Donald H. Menzel, of Harvard. In the previ- 
ously observable spectra of the solar disk only 
the H and K lines, of ionized calcium had shown 
emission, and they are weak in comparison 
with the newly observed ionized magnesium 
pair. 

Noted incidentally was a strong band of 
nitric oxide at wave length 2264, presumably 
arising in our atmosphere. This spectrum had 
been obtained at an altitude of 55 kilometers. 
An average concentration of 0-01 per cent- of 
nitric oxide in the outer atmosphere would be 
detectable. 

The complete report on the identification of 
the lines in the solar spectra obtained from V-2 
flights will appear shortly in the Astrophysical 
Journal (By Courtesy to Sky and Telescope, 
1949, Vol. VIII, P. 89.) 

Central Institute Potato for Research 
The Central Potato Research Institute set up 
a few months back by the Ministry of Agricul- 
ture, Government of India , started functioning 
at Patna, its permanent location, about a fort- 
night ago. The Institute which is believed to 
be the first of its kind in the East, will co- 
ordinate research so far undertaken in various 
sub-stations of the Indian Council of Agricul- 
tural Research at Simla, Bhowali and Kufri 
and will chalk out a scheme for fundamental 
research on the production and utilization of 
the potato crop. 

For the present, the Institute has started 


functioning in premises borrowed from the 
Government of Bihar who have placed a 25 
acre plot and a few rooms, for laboratory and 
office purposes, at its disposal. Permanent 
buildings are not proposed to be biiilt now in 
view of the need for economy in Government 
expenditure. When the financial situation 
eases, construction of permanent buildings 
will be taken up. 

In India, although the soil is suitable in 
most areas for potato cultivation, only about 
0*2 per cent of the total crop area is under 
potato and the annual production is about 
1,800,000 tons. Leaving aside the quantity re- 
quired for seed purposes, about 8 lbs. of 
potato are available annually per head as 
against about 500 lbs. per head per ?;innum in 
some of the Western countries. 

The main obstacles in the way of increased 
production of potato in India are: 1) absence of 
different varieties of potato suited to varying 
conditions of climate and soil in different parts 
of the country; 2) non-availability of sound, 
healthy seed in ade'quate quantities, at the 
right time and at a reasonable price and 3} the 
heavy toll taken by fungal, bacterial and virus 
diseases and insect pests. The Institute will 
undertake research into these problems. 

Indian Medicinal Plants 

A scientific enquiry, extending over a period 
of 12 years, on Indian medicinal plants and food 
poisons which was launched under the aus- 
pices of the Indian Council of Agricultural Re- 
search in 1935 has now been completed and 
Col. R. N. Chopra, at present Director, Drugs 
Research Laboratory, Srinagar, who conducted 
the enquiry, has submitted his final report to 
the Council. 

Publications of a monograph on poisonous 
plants in India, establishment of a Herbariujn 
of medicinal and poisonous plants, , preparation 
of a list of Indian Pharmacopoe and encourage- 
ment to the cultivation of medicinal plants in 
the country are some of the tangible achieve- 
ments- arising out of the scheme. Besides, the 
results of the enquiry have also been of consi- 
derable assistance to the establishment of the 
Central Drug Research Laboratory at Lucknow. 

The Report says that the enquiry has definite- 
ly advanced the knowledge with regard to 
pharmacopoeial and allied drugs in India. A 
numhfer of firms manufacturing drugi.s from 
Indian medicinal plants have come into exis- 
tence and, instead of depending on concentrated 
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type of galenical is now being manufacturer^ 
India from materials produced in the cQaiiti*y. 

India is the emporium of all kinds of medi- 
cinal herbs and drugs and, with suitable faci- 
lities, she can produce not only enough for her 
internal requirements but can also spare con- 
siderable quantities for export. The enquiry 
has stimulated cultivation of medicinal plams. 
Among drugs which have been brought into 
extensive cultivation may be mentioned bella- 
donna, digitalis, hyoscyamus, colchicum, gen- 
tian, ephedra, pyrethrum, etc., etc. 


The University of Saugor and the Birla Edu- 
cation Trust, Pilani, have offered to take re- 
fugee students who may be unable to continue 
their college studies in Delhi for want of accom- 
modation in local colleges. Students desiroii.s of 
availing this opportunity may contact the Re- 
gistrar, University of Saugor, Saugor C. P. or 
Principal, Birla College of Arts, Science and 
Commerce, Pilani, Jaipur Division, Rajasthan 
for terms and conditions of admission. 

Mathematical Society 


Indian Central Cotton Committee 
■ The Government of India have appointed the 
following as members of the Indian Central 
Cotton Corhmittee, representing the various 
interests concerned: 

Shri R. G. Saraiya (Co-operative Banking) , 
Shri Madanmohan Mangaldas (Ahmedabad 
Millowners’ Association), Shri G. M. Kothari, 
M. L. A. (Cottorx Ginning or Manufacturing 
Industry in Madras), Shri A, K. D. Balarama 
Raja (Cotton Growing Industry in Madras), 
Shri Narayan Dass Mukerjee, Director of 
Food and Civil Supplies, Vindhya Pardesh, and 
Seth Bhogilal M. Shah (United State of Kathi- 
awar). 

The following have been appointed as Addi- 
tional Members: — 

Shri Neville Wadia, Pandit Thakar Dass 
Bhargava, Member, Constituent Assembly of 
India, Shri Bhawanji A. Khimji, President, 
Indian Merchants’ Chamber, Bombay, and 
Shri T. P. Barat, Textile Commissioner to the 
Government of India. 

Post-Graduate Research Grants for 

Indians 

Two Indians' are among; the 32 Common- 
wealth university teachers and post-graduate 
research workers to whom travel giunts under 
a new scheme have been awarded by the Briti.sli 
Council for the purpose of study at British uni- 
versities. 

The Indian beneliciaries are Mr. O. P. Bhal- 
nagar of Allahabad , University, who is now 
studying history at the University of London, 
and Mr. B. Bhattacharya from Benares Univer- 
sity who will shortly be reaching Cambridge 
to sthdy spectroscopy. 

The scheme, established as a result of the 
discussions at the first post-war Congress of 
Universities of the Commonwealth held last 
year at Oxford, is intended to facilitate the in- 
terchange of university • teachers and scholars 
between the ^Commonwealth countries and the 
United Kingdom. 


The Sixteenth Conference of the Indian. 
Mathematical Society will be held in Madras 
under the auspices of the University of Madras 
on the §!&t,h, 27th and 28th December, 1949. 

Prof. M. H. Stone of Princeton, Dr. Tietjens of 
the Indian Instiute of Science, Prof. Hermann 
Wold of Sweden are enpected to attend the 
session. A Mathematical Exhibition will be 
held during the period. 

The Geological, Mining & Metallurgical 
Society of India 

The Geological, Mining and Metallurgical 
Society of India held its 25th Annual General 
Meeting on Friday, the Kith September 1949, 
in the Rotary Hall of the Great Eastern Hotel, 
Calcutta. Dr. M. S. Krishnan presided and Dn 
D. N. Banerjec, the Vice-Chancellor of tho 
Calcutta University, was tho Chief Guest on 
this occasion. 

Andhra University— Award of Research 
Degree in Chemistry 
On the recommendation of the Board of Exa- 
miners consisting of: — 

1. Dr. N. H. Burman (Cliairnian) , Professor 
of Chemistry, Frick Chemical Laboratory, 
Princeton University, Princeton, New Jersey, 
U.S.A, 2. Dr. James J. Lingane, Harvard Uni- 
versity Department of Chemistry, 12, Oxford 
Street, Cambridge 38, Massachusetts, U.S.A,, 
3. Professor G. Fredrick Smith, Associate Prof- 
essor, University of Illinois, Illinois, U.S.A. 
appointed to adjudicate on the thesis entitled 
'^Catalyzed and Induced Reactions in Analytical 
Chemistry”, the Syndicate has resolved that 
Mr. J. V. S. Hamanjaney ulu, M, Sc., be declar- 
ed qualified for the Degree of Doctor of Sci- 
ence (D.Sc.) 

ERRATUM 

Vol. XVIII, No. 7, July 1949, page 232 
Article on “The Theory of the Christianson 
Experiment”— In Column 2, the correct formula 
should read as follows: 
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MAXIMIZATION OF SCIENTIFIC EFFORT 


TN the course of his memorable address 
to the Staff and Students of the Indian 
Institute of Science, early this year, Prime 
Minister Nehru told his audience that the 
quality and output of scientific work in 
India were commensurate neither with the 
amount oL funds allotted for research nor 
with the potential scientific talent which 
the country could mobilise. This unhappy 
circumstance is due largely to the lack of a 
congenial ‘‘research climate” which would 
stimulate and inspire scientific effort. The 
“ Sesearch climate” can be created ; it is 
the" spontaneous result of dynamic and 
inspiring leadership and enlightened ad- 
ministration free from pettiness and red 
tape. 

Magnificent and stately buildings, lavish- 
ly equipped laboratories, the latest and the 
most modermtools of research, and an abund- 
a’ 4 ce of grants, by themselves, cannot bring 
about the research climate; it is the men that 
count in this respect. At the moment, we 
have very few men in the country who can 


be trusted to achieve this difficult but in- 
dispensable task of creating a proper 
atmosphere for nurturing scientific talent 
and promoting research. Some of our fore- 
most institutions and universities are 
suffering for want of such men. The adop- 
tion of a policy of the short-sighted and 
bigotted parochialism in recruiting men of 
science for responsible positions, has led to 
disastrous results in the case of some of the 
research institutions in the country. If we 
are to make any worthwhile contributions 
to world’s science and technology we should 
not hesitate to draw freely from the world’s 
pool of scientific and administrative talent 
with a view to make up our deficiencies. 
Other countries have adopted such a policy- 
in the past. We are gratified to learn from 
the latest despatches appearing in the press 
that, the Government of India, acting on 
the advice of Pandit Nehru, have alreadby 
moved to take the necessary steps in this 
direction. 
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THE INDIAN SCIENCE CONGRESS, POONA 


T he Indian Science Congress is scheduled 
to hold its 37th session at Poona from 
2nd to 8th January, 1950. The President is 
Sir K. S. Krishnan and the President-elect 
is Prof. P. C. A-Iahalanobis. Honourable 
Dr. Shyamaprasad Mukherjee, Minister for 
Industries and Supplies, Government of 
India, will inaugurate the session and His 
Excellency Sir Maharaj Singh, Governor of 
Bombay, has been approached to become 
the Patron for the session. The Vice- 
Chancellor of the Poona University has 
extended an invitation to all scientists in- 
terested in the development of science to 
assemble at Poona and help in making the 
deliberations of the session a success. 

The work of the Indian Science Congress 
session will be organised into 13 different 
sections, each presided over by a Sectional 
President. The following are the Sectional 
Presidents: Dr. N. M. Basu (Aligarh), 
Mathematics; Dr. P. V. Sukhatme (New 
Delhi), Statistics; Dr. R. N. Ghosh (Allaha- 
bad), Physics ; Dr. J. K. Chowdhury 
(Calcutta) , Chemistry; Mr. J. Coates (New 
Delhi), Geology and Geography; Dr. P. 
Maheshwari (Delhi), Botany; Dr. B. C.Basu, 
(Izatnagar), Zoology and Entomology, 
Dr. Von Fuhrer Haimendorf (Hyderabad) , 
Anthropology and Archaeology; Dr. M. V. 
Radhakrishna Rao (Bombay), Medical and 
Veterinary Sciences; Mr. R. L. Sethi (New 
Delhi), Agricultural Sciences; Dr. Kalidas 
Mitra (New Delhi), Physiology; Prof. Kali 
Prasad (Lucknow), Psychology & Educa- 
tional Sciences; Dr. D. R. Malhotra (Ajmir), 
Engineering and Metallurgy. Meetings of 
each section will be normally held every 
day, where original papers will be read. 
Discussions on subjects of special scientific 
interest have also been arranged both in 
individual sections as well as jointly in 
more than one section. 

Foreign Scientists 

As on previous sessions of the Congress 
at Delhi, Patna and Allahabad, a special 
feature of the Poona Congress will be the 
visit of a delegation of front-ranking over- 
seas scientists from Great Britain, America 
and France. Invitations have already been 
extended to these delegates by the Indian 


Science Congress Association and also by 
the Department of Scientific Research, 
Government of India, through the various 
Indian Embassies in foreign countries. It 
is expected that the team from Great Bri- 
tain would consist of Sir Robert Robinson, 
President of the Royal Society, London, 
Prof. J. H. Burn, Britain’s top-ranking 
Pharmacologist in the Oxford University, 
and Prof. Desmond Bernal, the distinguish- 
ed Physicist. From America Prof. Herman 
Mark, the internationally known expert on 
high polymers, originally of Germany and 
Prof. Szent Gyorgyi, the celebrated Bioche- 
mist, originally of Hungary, have been 
invited. France is sending Professor and 
Madame Curie-Joliot, known all over the 
world for their contributions to Atomic 
Physics. Invitations have also been sent 
to many learned societies and bodies in 
Afganistan, Ceylon, Australia, Canada, etc., 
to send their delegates to the session, if 
possible. It is hoped that the overseas 
scientists would be staying here for a period 
of about two months and would deliver lec- 
tures and give demonstratons in the various 
academic centres throughout India. 

Popular Lectures 

A special feature of the Congress would 
be the organisation of a series of ‘popular 
lectures' on scientific subjects, which 
will be arranged in the evening. The sub- 
jects of the lectures are chosen in such a 
manner that the best scientific brains of 
India and foreign countries can place before 
the public in a popular way the implications 
of science in social welfare and the achieve- 
ments of sciences towards nation-building 
activities. Arrangements are being made to 
have some of these lectures broadcast and 
the Association will later publish them for 
distribution to learned societies, bodies and 
institutions, etc. 

Universities and other academic centres 
desirous of arranging lectures and dis- 
cussions by foreign scientists in their insti- 
tutions are requested to get into touch with 
the General Secretaries (Dr. B. Mukerji, 
1, Park Street, Calcutta, and Prof. 
B. Sanjiva Rao, Indian Institute of Science, 
Bangalore) . 
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ACETYLATION IN THE LABORATORY DIAGNOSIS OF ‘'BURNING FEET 
SYNDROME” (PANTOTHENIC ACID DEFICIENCY) 

1\ S. SARMA/ P. S, MENONi AND P. S. VENKA TACHALAIVI 
{NiLiritloii Research Ijaboratorics, huliaii Research Fund Association, Coonoor^ 

South India) 


T IPMANN iintl his co-worktM’s have shown 
that c‘()(av/vino A, which is concerned 
with llu' in vitro aec'tylalions ol; sulfanila- 
mide and clioliiu' contains larM'e amounts of 
pantoth('nic acidd- and He^slcd^ 
found substHiuently that acetylation in rats 
depen UhI on an adequate^ intake of pantothenic 
acid. Normal rats acidylated 70['n of. the 
amount excjx'tcd in 24 hours after a 1 m^m. 
or 2 *5 midn. dose of para-amino benzoic acid 
(PAB) pdven int rapei’itoiK'ally. On the other 
hand, rats wliich were pantotlumic acid defi- 
cient, acetylatcd only f m.u’ni. dose 

and 37% of a 2.3 m.uni. dosc^ of PAB. 
Simultaneous injeiM.ions of one mi’an. of 
calcium pantothenate to the dedcient 
animals caused a ladurn of thevir acetylation 
vjiluc's to nortnal. 

The ‘hurniim’ feed syndrorm^’ in humans 
has hec'n investijLiah'd by Gopalan.*"' He has 
idtril)uted the' syndronK' to the deficiency of 
pantothenic acid and has obtained remark- 
able itnprovcnnent by the' administration of 
calcium pantothenate, Glusman has also 
descrilx'd this syndrome of burnin^t feet as 
a manifestation of nutritional cicfidencyJ’ 
The pri'.sent invc'stii^atlon cU'als with acety- 
lation of I^AB in humans both normal and 
those sulTerin^ from ‘burning' ft'et syndromeh 

Th(' dia^mosis of ‘burninj^’ feet syndrome'’ 
is bas('d on the d(\scription of tlu' symptoms 
/dvc'U by the patiernts. All the patients c'x- 
rniiniHl, complaim'd of a burnin^i: sensation 
of the SOU'S of the fei't, wliich was compara- 
ble' to that of keeping: the feet on red hot 
coal. Tlu' burnirijU .sc'nsation increased after 
walkin^^ and also after covering the feet 
with a blanket. Some' c'asc's (‘omplained of 
fined ing and numbiu'ss of the toc's. Dryness 
of the skin, angular .stomatitis, cheilosis and 
fissured tongue wc're also f!*equently found 
in association with burning fec't. The ten- 
don reflexes were brisk; there were no sen- 
sory changes or muscular wasting. Treat- 
ment with riboflavin did not give any relief 
as far as burning feet was concerned, though 
manifestations of riboflavin deficiency dis- 


* Present address: Director, Biochemical, 
Laboratories, Univei-'dty of Madras, Madras. 


appeared. Thiamin and nicotinic acid were 
inc'lfectivc. With iiitramusculair injections 
of 50 mgm. of pantothenol daily,' mild cases 
of ‘burning feet syndrome’ obtained relief 
after a week’s therapy, wherea.s in more 
severe cases, complete cure was obtained 
after similar treatment for a period of two 
to three weeks. 

Acetylation was determined by the admin- 
istration of cither 100 mgm. or 200 mgm. 
of PAB to patients, collecting their 24 
hours’ urine immediately thereafter, and 
determining the free and total content of 
PAB in the urine by the method of Bratton 
and Marshall.''^ The results are presented 
in Table I along with the acetylation values 
obtained after treatment with cither ribofla- 
vin or pantothenol. Eleven normal persons 
had an acetylation value of when 100 

mgm. PAB was given, while eight had OH/f 
when 200 mgm. PAB was administered orally. 
Intramuscular injections of cither riboflavin 
or pantothenol did not change the acetyla- 
tion values, when detei’mined on some of 
thcwsc normal persons. However, in patients, 
who were suffering from 'burning feet syn- 
drome’, the acetylation value was found to 
have decreased to 84-9G% when 100 mgm, 
PAB was given and to 78-9% when 200 mgm. 
PAB was the dosage omployc'd. Treatment 
with riboflavin, thiamin or niacin did not 
raise the acetylation value, whereas admin- 
istration of joantothenol brought it to very 
nearly the normal figure with a simultaneous 
relief of the subjective symptoms of burning 
feet. These results show for the tirst time, 
the biochemical function of pantothenic acid 
in humans as significantly affecting acety- 
lation processes in the body. 

As objective signs in the diagnosis of 
'burning feet syndrome’ were lac'king, acety- 
lation values served as n useful aid in the 
routine examination of this syndrome. How- 
ever, a few cases have been met with, who 
complained of burning feet, but who had 
normal acetylation values and who did not 
improve after treatment with pantothenol. 
It is possible that other factors may be in- 
volved in these cases. But, by and large, 
acetylation values determined with a dpsa§^ 
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of 200 mgm. of PAB should prove invaluable 
in detecting genuine cases of pantothenic 

Table I 

Percent acetylation of PAB hi normal and 
deficient persons 


Dosage 
of PAB 

Treatment 

Ribofla- Phanto- 
vin thenol 

Normal Patients with 

subjects burning feet 

_ A cetyl a- Acetyl a- . 

* tion value ^ tion value 

mgm. 

mgm. 

mgm. 



100 



11 89 -5-93 -8 

3 84-6-85-6 




(Ave. 91-5) 

(Ave. 84-9) 

200 

. . 

. . 

8 89- 7-92-4 

4 77-7-79-9 




(Ave. 91-0) 

(Ave. 78 -.5) 

100 

125 

•* 

1 92 

1 ■ 84-2 

100 

• • 

350 

1 90-7 

1 87-6 

200 


350-750 

2 91-6 

6 86-9-90-3) 


(Ave. 88-8 


acid deficiency among the various patients 
complaining of 'burning feeV. Acetylation 
would thus serve as a useful laboratory 
diagnosis in detecting cases of 'burning feet 
syndrome’. Treatment with sulfa drugs or 
an attack of malaria during the acetylation 
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determinations have been found to vitiate 
the results and hence care must be taken 
to exclude these conditions during the test. 
Other conditions likely to interfere with 
acetylation in the laboratory diagnosis of 
this nutritional deficiency are under investi- 
gation and full details will be published 
later in the Indian Journal of Medical Re- 
search. 

Our thanks are due to Dr. V„ N. Pat- 
wardhan, Director, JNutrition Research 
Laboratories, for his kind encouragement 
and to Hoffman-La-Roche, Basle, Switzer- 
land, for the gift of ' Bepanthcn’ (Panto- 
thenol). 


1. Lipmann,F., Kaplan, Nathan, O., David G., 
Tuttle Constance, L. and Guirard Beverly, M., 
Jour. Biol Chem.j 1947, 167, 869. 2. Lipmann, 
F, Kaplan Nathan, O., (bid., 1946, 162, 743. 3. 
— , Federation Proc., 1946, 5, .145. 4. Riggs 

Thomas, R. and Hegsted Mark, D., J. Biol. 
Chem., 1948, 172, 544. 5. Gopalan, C., Ind. Med. 
Gfuz., 1946, 81, 23. 6. Glusmon, M., Amer. 

J. Med., 1947, 2, 211. 7. Rubin, S. H., Cooper- 
man, J. M., Moore, M. D., and Scheincr, J., 
Nutrition, 1948, 35, 499. 8. Bratton, A. C. and 

Marshall, E. K. Jr., J. Biol. Cyem., 1939, 128, 
537. 


T/ie Life- History of a Typical Ftinnel Cloud 


THE LIFE-HISTORY OF A TYPICAL FUNNEL CLOUD 
Dr. M. W. CHIPLONKAR, M.Sc., D.Sc. 


'THDRNADOES, Waterspouts and Funnel 
Clouds (Elephant’s Trunks) indicative of 
violent whirling motion in the atmosphere, 
are quite frequent in some parts of North 
America. The frequency, for instance, of 
destructive tornadoes is as high as a dozen 
per year in Kansas State in the U.S.A.h4,«.7 
Other principal tornado regions of the 
world are North Africa, Southern and 
Western Europe, China, parts of Central Asia 
and Australia. In India (and in the Tro- 
pics in general)® it is a rare phenomenon, 
only few instances being on record.® The 
tornado that occurred on the 5th April 1933 
at Pc shawar,® the group of three waterspouts 
that were observed over the iSiorth Bay of 
Bengal® on the 14th February 1936 and the 
tornado cioud recently observed at Madras® 
on the 8th October 1945 are, perhaps, the 
pnly examples that have been well recorded. 


It is the purpose of this note to put on record 
one more typical instance of a Funnel Cloud 
that was observed by the author on the 26th 
June 1946 at Dum Dum (about 10 miles NE 
of Calcutta). 

In the afternoon of 26th June 1946 the 
sky at Dum Dum was overcast (8-9/lOths 
sky covered with Cu, Fb, and Ns) and slight 
intermittent rain was falling; when 
suddenly at about 1510 hours I.S.T. the 
author noticed a protuberance of a very un- 
usual form at the base of a cloud in the SW 
portion of the sky. It soon developed into a 
tube- like appendage obliquely hanging from 
the base of the cloud (see Plate I, Fig. 1) . 
Even at this stage it showed a whirling 
motion about its axis which obviously indi- 
cated the cause of its formation. Further 
development then continued rapidly anci 
sirnultaneously in two directions: — r 
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(i) More and more cloud material was 
formed or drawn into the whirl to produce 
longer and longer trunk below the cloud 
base; 

(ii) The growing trunk itself travelled 
bodily in a curved path. 



I’CA'I'K I. 'I'lui Lifii-hislory of the 
Junu 104G at 

The author had no camera to obtain a 
photographic record of this unusual pheno- 
menon; and so made quickly on the spot a 
number of sketches in pencil as it pi'O- 
gressod. In addition to this, careful notes 
were made at intervals about the phenome- 
non itself as also about other relevant 
atmospheric eonditiotis at the place of 
observation. The pencil sketches were 
later on used to draw at leisure the six 


pictures in pencil which are reproduced in 
Plato I, Figs. 1-6. They thus represent six 
successive stages (not at equal intervals of 
time) in the development of the phenome- 
non which only lasted for about 15-16 
minutes. The trunk had a slate colour and 



e 


Funnel fUoucl observed on the 2Gth 
Dum Dum 

as shown in these pictures had a very smooth 
and round appearance throughout. At first, 
it came down rather slowly up to the fourth 
stage (1520 hours I.S.T.) but afterwards 
got lifted up, shortened and vanished 
suddenly in the clouds above (1525 hours 
I.S.T. ). At this time the cloud base was 
approximately 1 • 5 km. above the ground 
and about 9/lOths of the sky was covered 
with Cu, Fb and Ns. The surface wind 
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was light and variable, SW/S. From the 
observed churning movement of the cloud 
mass from which the trunk was hanging 
and also from the lively wriggling move- 
ment of the lower portion of the trunk it 
could easily be inferred that the whirling 
motion was very vigorous in the first four 
stages and in the fifth and the sixth stages 
it had slowed down considerably. The 
trunk, to start with, as shown by its posi- 
tion in Fig. 1, was nearly to the South-West 
and then gradually moved from there with 
an easterly component. It did not, 
however, travel in a , straight line but 
approached the observer in the first four 
stage (3 and receded from him during the 
later stages. When it was nearest to him 
about 2 *5-3 miles away (Fig. 4), the lower 
end of the trunk was not well defined but 
could well be estimated to have come down 
to within a distance of 500-600 ft. of the 
ground. Of course, it never touched the 
ground, nor did it visibly influence any 
objects on the ground. As in most tor- 
nadoes, it may be noted that here also the 
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whirling process (presumably counter- 
clockwise as soon from above") appears to 
have started high up in the atmosphere, 
at or above the cloud level, and gradually 
descended downwards as it strengthened.''^’*^ -^ 
A more detailed and quantitative discussion 
of this phenomenon, however, could not be 
taken up here as, particularly, the upper 
air data of (26-6-1946) for Dum Dum (or 
neighbourhood) are not available. 


1. Brooks, C. F., Why the Weather?, 1935, 
p. 138, New York. 2. ConolJy, F. C., Report on 
the Administration of the India Meteorological 
Department (1936-37), Frontispiece. 3. Das, 
A. K., Curr. Sci., 1933, 1, No. 12. 4. Humph- 
reys, Physics of the Air, Third Edition, pp. 
218-26. 5. Rao, D. V., Curr. Sci-, 1946, 15, 

71. 6. Shaw, Sir Napier, M‘an?ia7, of Metcoro- 
lojy, 1928, 2, 356-62. 7. Talman, C. F., A 

Book about the Weather, 1931, pp. 158-88. 
8. Veryard, R. G., Scientific Notes, InJ. Met. 
Dept., 1934, 5, No. 56. 9. Wegener, A., Wind 

uni Wasserhosea in Euro pa, 1937. 
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THE LATE PROF. M. S. SABHESAN 


T he sudden death of Professor M. S. 

Sabhesan who, for 30 years, was in 
charge of the Botany Department in the 
Madras Christian College, is a great loss 
not only to that Institution but also to the 
whole educational world of South India. 

The late Professor was no narrow special- 
ist. His sympathies were as wide as his 
abilities and extended beyond text-books 
and curricula into the living world . of men 
of the profession. 


He was a progressive scientist and educa- 
tionalist being one of the enthusiastic 
supporters of the South Indian Science 
Association founded in 1919. In espousing 
the cause of teachers he believed he was 
serving the cause of teaching and higher 
learning. He genuinely dedicated his spirit 
to the profession which he zealously follow- 
ed, and has earned his blissful rest in 
communion with his Maker. 

P. R. 


Regional Scientific. Bibliography for S-E. ASIA 


^HE UNESCO Office in South Asia proposes. 

to compile a regional scientific bibliography 
to be distributed among the outside scientific 
world so, as to increase the exchange of scien- 
tific literature from this region. 

The bibliography is to be published annually 
with only the titles, authors’ names and refer- 
ences to scientific publications in all branches 
of pure and applied sciences, including also 
the social, historical and educational aspects of 


science. Emphasis will be on original papers, 
books, monographs, reviews, surveys, annual 
reports, etc. All scientific organisations and 
individual scientists of this region, are invited 
to send such reprints, reports, etc., as are not 
readily available in public libraries, .or at least 
to indicate their titles and references. A small 
fund is available for subscription and purchase 
of these publications. Postage will be refund- 
ed. 
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THE BAND SPECTRUM OF 
TANTALUM OXIDE 

Thk spectrum of tantalum oxide was 
photographed in the visible region by using 
a Littrow mod<d spectrograph. The 'sources 
of the spectrum were high current arcs be- 
tween (1) tantalum rods, (2) carbon rods 
stuffed with tantalum oxide, in air ; and 
arcs between tantalum rods in oxygen. A 
band system extending from A 5500 to A 3900 
was obtained. Though the heads are not 
vei'y prominent, it was possible to arrange 
more than twenty of these bands into a 
Deslandre’s scheme. 

The system corresponds to the a- system 
of zirconium bands investigated by Frances 
Lowater. Table I presents a few of the bands 
at the relevant corner of the Deslandre’s 
table. 


Table I 


\ 

0 

1 

2 

0 

22039-9 

21t9().0 

20302-3 


23348-7 

22198*8 

21071.1 

2 

24064-9 

22920-0 

21770-0 


The values of w; (712.7), W/ (1161. -6), 
X;W/ (1.95), X/W/ (5-85) compare 
favourably with the corresponding values 
for TiO, VO, CrO, MnO, ZrO, etc., 
molecules. 

Physics Department, I. Fernando. 
Presidency College, S. G. Krishnamurt Y. 
Madras, ' ’ ; 

September 2, 1949. ' 
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ULTRASONIC VELOCITIES IN 
MINERAL ACIDS 

The determination of ultrasonic velocities 
in mineral acids has been made difficult 
by the fact that the mineral acids attack 
the material of the crystal holder and the 
silvering on the piezo-crystal. 

These difficulties are overcome by using 
a specially designed crystal holder which 



consists of a pyrex glass tube G whose 
bottom end is closed by a flat glass plate 
P fused on to it. The tube is held rigidly 
by means of the brass clamp B attached to 
the ebonite insulating head A. The silvered 
piezo-crystal X is laid inside the tube 
and lightly pressed on to the plate P by 
means of the spring loaded rod R whose 
position can be fixed by the set screw S. 
The rod R serves as one lead for the electri- 
cal circuit and the second lead is furnished 
by a thin tin foil F pressed between the 
bottom of the crystal and the glass plate P. 
A drop of transformer oil between the tin 
foil and the glass plate provides a good 
acoustical path for the vibrations of the 
crystal to pass through the plate P. The 
entire assembly is held in a retort stand, 
provided with sufficient levelling facilities, 
and lowered till the glass plate P just 
touches the surface of the acid under 
investigation. 
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Using this crystal holder the ultrasonic 
velocities in hydrochloric acid, sulphuric 
acid and nitric acid are determined at a 
frequency of about 2-75 Mcs., by the Debye- 
Sears diffraction method. The acids used 
in the present investigations are ordinary 
bench reagents and their concentration is 
about 90%. The values of the ultrasonic 
velocities in the three acids are given 
below: 


Ultrasonic velocities in mineral acids 


Acid 

‘Temp. 

Velocity (ra./s.) 

Hydrochloric acid 

.. 25° C. 

1554 

Sulphuric acid 


1429 

Nitric acid 

" • 5 5 

1354 

Further work 

with pure 

analytical re- 


agents is in progress and will be published 
elsewhere. 

Dept, of Physics, J. Bhimassnachar. 

Andhra University, T. Seshagiri Rao. 

Waltair, 

September 5, 1949. 


ELASTIC CONSTANTS* OF CORUNDUM 

Measurements of the elastic constants of 
synthetic alumina recently reported by 
Sundara Rao^ were made, on crystal sections 
of odd orientations, the constants being 
obtained by the sum and difference methods. 
Here, the elastic constants of a single crys- 
tal of naturally occurring corundum are 
submitted for comparison. 

The author's specimen was brownish and 
opaque, about V in diameter and 1-5" long, 
and had well-developed basal plane and 
prism faces. Suitable sections were cut 
from it to determine the six constants 
uniquely. These values with those of 
Sundara Rao are given below; 


Elastic Constants of Corundum 



Cll 

C 33 

C44. 

Cl 2 


Ci4 

Author 

. 43-5 

56-3 

23-3 

12-4 

11-7 

lOH 

Sundara Rao . 

. 46-6 

50*6 

23-5 

12-7 

11-7 

9.4 


It can be seen from the table that except- 
ing for a small difference in C33, the agree- 
ment is very good. 
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The full details are available in the 
author's report to the National Institute of 
Sciences of India. 

J. Bhimasenachar. 

Dept, of Physics, 

Andhra University, Walt air, 

September 9, 1949. 

1. Sundara Rao, Proc. Ind. Acad. Sci., 1949, 
29, 352. 


EFFECT OF ALKALI CHLORIDES ON 
THE INTENSITY OF THE CYANOGEN 
BANDS IN CARBON ARC 

Introduction 

The Ga line 4172 A lies within the region 
of one of the systems of the CN bands 
which extends from 4153 A to 4216 A. 
The region is blackened by these bands 
and hence makes the detection of the Ga 
lines difficult. An attempt has been made 
to diminish the intensity of the'se CN bands 
by the addition of alkali halides to the arc. 

Experimental 

A procedure differing from that of 
Ashton^ was followed. Carbon electrodes 
were coated with alkali chlorides by 
dipping them vertically in saturated 
solutions and evaporating to dryness. 
Solid adherents if any were removed by 
washing. The electrodes were arced for 
60 seconds at 6 amperes using 220 volt D.C., 
through watercooled control. The arc 
was kept fixed at 4 mm. Pure carbon 
electrodes were also arced under identical 
conditions, and all photographs were taken 
with a grating spectrograph. 

Band intensity measurement in the nega- 
tive was carried out by a photocell and a 
microammeter. Due to rotational structure 
of the bands the intensity was averaged over 
a small range. Measurement of intensity 
gave an estimate on an arbitrary scale. 
The results indicate that the suppression is 
most effective in the case of Cs and least 
for Li. 

Laxminarayan Institute P. S. Mene. 

of Technology, D. J. Deshmukh. 

Nagpur, 

September 9, 1949. 

1. Ashton, Jour, Soc, Chem. Industry, 1949, 
5, 185. 


A NEW REACTION FOR THE 
SYNTHESIS OF CHROMONES 
AND 7SOFLAVONES 

The interaction of o-hydroxyphenyl benzyl 
ketones with ethyl orthoformate in boiling 
pyridine containing a little piperidine gives 
isofiavones. Thus a-naphthaisofiavone is 
obtained from 2-phenylacetyl-l-naphthol, 
and 7-hydroxyisofiavone from 2 : 4-dihy- 
droxyphenyl benzyl ketone in excellent 
yields. The ethyl orthoformate condensa- 
tion can also be effected in acetic anhydride 
and zinc chloride, but under the conditions 
so far examined, the yields are poor. 
With 2:4: 6-trihydroxyphenyl benzyl ke- 
tone, ethyl orthoformate gives deeply 
coloured, complex condensation products. 
With 2-acetyl-l-naphthoi, the naphtha- 
chromone is obtained, together with a bright 
yellow bye-product, m.p. 160°. The con- 
stitution of this compound and the mecha- 
nism of the reaction are being studied. 

V. R. Sathe. 

Dept, of Chemical K. Venkataraman. 
Technology, 

The University, Bombay, 

October 13, 1949. 


EFFECT OF PENICILLIN ON THE 
BACTERIAL CONTAMINANTS OF 
VACCINE LYMPH (CALF LYMPH) 

Heavy bacterial contamination in vaccine 
lymph (calf lymph) is inevitable during 
the process of its manufacture. None of 
the methods in use to bring about the 
reduction of its bacterial flora is satisfactory. 
Penicillin has recently been tried for the 
purpose, with spectacularly encouraging 
results. Our experience however in this 
direction has been disappointing. The use 
of such penicillin-treated lymphs is risky 
as penicillin not only does not bring about 
any bacterial reduction, but, what is more, 
gives extremely deceptive results. Most 
workers seem to have based their results 
without taking into consideration the inter- 
ference of penicillin in the tests. 

In one of the author’s experiments on 
penicillin-treated lymphs, there was no 
growth on agar plates before removal of 
penicillin but after its complete removal 
they gave numerous organisms; the organ- 
isms are not killed but only inhibited by 
penicillin. Bactericidal action of penicillin 
is known to be maximum during the growth 
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phase of an organism in a nutrient medium 
while it is little or negligible on ‘ resting ’ 
organisms in non- nutrient fluids. In the 
vaccine lymph the organisms are in 'resting’ 
phase in a non-nutrient medium and it is 
not strange that penicillin does not bring 
about any bacterial reduction in vaccine 
lymph. 

V. N. Krishnamurthy. 

Vaccine Institute, 

Bangalore City, 

September 1, 1949. 


SYNTHESIS OF YOHIMBINE AND 
RELATED RING STRUCTURES 

The recent publication by Swan^ reporting 
the unsuccessful attempt to ring close 
3-(2'-0-Hydroxymethyl-phenylacetamido-- 
ethyl) -indole by heating under reflux for 
an hour, in an indifferent atmosphere, with 
phosphoryl chloride makes it necessary for 
us to” publish this note. For some time 
past, one of us (Dr. K. N. Menon) has been 
carrying out a number of experiments to 
synthesise various members of the iso-qui- 
noline and indole groups employing oxygen- 
alkyl substituted iso-chroman-3-one as 
the condensing unit. The successful deve- 
lopment of the method has much interest in 
the direction of biogenesis of plant alka- 
loids according to Sir Robert Robinson’s^ 
classical theory. A large number of 
phenyl- ethyl amines and iso-chroman-3- 
ones have been condensed and ring closed. 
The very heavy teaching duties of Dr. Menon 
has prevented more rapid progress and 
it is hoped grace time will be allowed 
to enable this laboratory to complete this 
work. In connection with this general 
scheme, synthesis in the Yohimbine group 
was taken up and as we had accumulated 
3:4- methylene - dioxy-iso -chroman -3 one, 
we condensed this with trypt amine. 
The resulting amide gave no concrete result 
on treatment with phosphoryl chloride or 
phosphorous trichloride using benzene and 
its homologues as the solvent. Resiniflca- 
tion under the action of hydrogen chloride 
seems to be the difficulty in this method. 
Using phosphorous pentoxide has given us 
positive results and we propose to submit 
the product obtained to very rigid exami- 
nation before communicating the full ac- 
count of this work. 

The work of Jost,^ of Karrer and Enslin^ 
on corynanthein and Woodward and Mc- 
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Lamore’s^ on the synthesis of sempervirine 
metho-salts by an elegantly unambiguous 
route, makes progress on the synthetical 
work we have undertaken of great interest. 

Maharaja’s College, K. K. Mathew. 

Ernakulam, ' K. N. Menon. 

October 15, 1949. 


1. J. C. S.y 1949, 1720. 2. Ibid., 1917, "111. 876; 
1931, 3163; 1932, 789; 1933, 280; 1936, 1079. 
3. Helv. Chem, Acta., 1949, 32, 1297. 4. Ibid., 
1949, 32, 13 9 0 . 5. J, A. C. 5., 19t9, 71, 379. 


NOTE "ON A CERTAIN DISTRIBUTION 
IN THE THEORY OF SAMPLING” 

It is claimed that the distribution function 
of the variate 



has been derived^ without any restrictions 
on the constants a/ and that Simpson’s 
theorem^ is deducible from it as a special 
case. 

Here, i = number of the samples drawn 
size of ith sample 
TTii = mean of ith sample 
^^.2 ^ variance of ith sample 
a/ = constants. 

The results and the proof given by the au- 
thor are not new. Kempthorne^ has pointed 
out that even Simpson’s theorem is not new 
though the proof is interesting. Distributions 
of Sai ^ and their ratio are avail- 

able in some of the text -books on Advanced 
Statistics. 

Mysore, V. S. Ananthachar. 

July 15, 1949. 


1. Krishna Sastry, K. V., “On a certain distri- 
bution in the Theory of Sampling,” Nat Inst. 
Sci. Ind„ 12. 8, 427-28. 2. Simpson, Harold, 
“On a theorem concerning sampling,” J. R. S. 5., 
1943, 36 , 266. 3. O. Kempthorne, “Comments 
on the previous note,'"* ibid., 1944, 58. 4. 

Cramer, “Random variables and Probability 
Distributions”, Cambridge Tracts in Mathe- 
matics and Physics, 1937, 36, 48. 5. Kendal, 
Advanced Statistics, 1945, 1 , Ex. 10-11, 253. . 
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THE cation exchange CAPACITY 
OF THE different MECHANICAL 
FRACTIONS OF THE SOIL AND ITS 
ORGANIC MATTER 

As early as 1920 Ogg and Hendrick^ showed 
that the fine silt and silt fractions of some 
Scottish soils Had an appreciable capacity 
for cation absorption. RusselH on the other 
hand, stated that such properties of soil are 
connected more closely with the size of the 
soil particles than with their chemical com- 
position. According to him the larger par- 
ticles are so resistant as to be almost un- 
changeable and these chemical properties, 
apart from their inertness, are of minor im- 
portance compared with their physical 
properties. Russell’s view has now been 
considerably modified by the recent inves- 
tigations of Williams,^ Prescott and Hosking,-’ 
Hosking and Piper^ and Burvill,^ Hosking.- 
These workers have adduced sufficient evi- 
dence to show that base exchange is not 
entirely a physical phenomenon but that it 
also depends upon the clay minerals which 
are also present in the coarser fractions of 
the soil, viz,, silt and fine sand. CarrolP 
examined the fine sand fractions of several 
of the Australian soils and recorded the pre- 
sence of clay minerals in all, in some in- 
stance quite considerable amounts. The 
results obtained in this laboratory on a 
different ’ type of soil. viz., alluvial are also 
similar to those of the Australian workers 
and hence are recorded in this brief com- 
munication. 

Soils from some profiles of our permanent 
wheat experimental plots were studied in 
this investigation. Results of analysis of 
two typical profiles are discussed here. 
Profiles were dug from the plot which re- 
ceived no manure since 1913 and others from 
the plot receiving annual dressings of farm- 
yard manure. The various mechanical 
fractions were isolated after following the 
international method. Base exchange capa- 
city was determined by Schollenberger’s^ 

Table I 

Mechanical composition of the soil 
Manured Unmanured 


Depth 

0-6" 

6"-l' 

1 ~2' 

0-6" 

6"-r 

1-2 

r 

Cl ay 

. 13-35 

21-45 

29-33 

13-84 

20*17 

26-63 

Silt 

, 20-10 

21-90 

21-22 

21-54 

22-50 

22-88 

Sand 

66-00 

55-60 

47-90 

63-74 

56-15 

48-75 


method. Mechanical composition of the soil 
is recorded in Table I and the base exchange 
capacity in Table II. 

Table II 

Base exchange capacity of the various 
fractions in m.e. per cent, of the 
primary particles 



Manured 


Un*manured 

Depth 

0-6" 6"-r 

r-2' 

0-6" 

6"-i' r-2' 

Clay 

Silt 

Sand 

33-42 26-90 31-00 
6-80 7-10 8-70 
1-75 2-15 2-25 

28-30 

7-70 

l-IO 

30-31 31-99 
7-50 7-40 
1*70 1*60 


The data in Table II indicate that the base 
exchange capacity is not restricted to the 
colloidal or the clay fractions. There is, of 
course, a sharp decline in the exchange ca- 
pacities from clay to sand fractions but the 
amount of base these fractions can hold is 
appreciable and persists at almost the same 
level into all the layers of both the plots. 

The actual base exchange capacity of the 
soil devoid of organic matter may be cal- 
culated from the mechanical composition in 
Table I and the corresponding base exchange 
capacities in Table II. These calculated 
values along with base exchange capacity 
of the soil and soil treated with H.Og is 
shown in Table III. 

Table III 

Calculated base exchange capacity of the 
soil and different fractions free of 
organic matter 

]\raniired Unmanured 


Depth 0-6'" 6'^-r I Q-6'^ 6'^ I "* V-2' 

A. Untreated soil 7*40 9*60 13-50 7*00 9*20 11-50 

B. From soil after 5-30 7-00 11*49 5-80 7-01 9-99 

oxidation of 
O.M.with H.Oo 

C. Clay ..4*45 5-77 9-09 3-91 6-11 8-52 

Silt ..1-37 1-55 1-85 1-66 1-67 1-69 

Sand ..1-25 1-20 I-OS 0-77 0-95 0-78 

Total from pri- 6-97 8*52 12-02 6-34 8*73 10-99 

mary particles 

D. b.e.c. of the soil 4-48 5- 77 9*09 3-91 6-11 8-52 

assuming clay 
as the only 
active fraction 

It will be interesting to note from data in 
Table III that invariably the base exchange 
capacity as found by actual analysis (B) is 
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lower than the sum of the calculated base 
exchange capacity of the different fractions 
(C), This difference between the two is 
certainly small but significant; this may be 
due to interaction between .the different mi- 
nerals present in the silt, sand and clay lat- 
tice. Further work is in progress in this 
direction. 

The fourth contributory factor for base 
exchange besides clay, silt and sand is the 
organic matter. Base exchange capacity of the 
organic matter is expressed as the difference 
between the base exchange before and after 
hydrogen peroxide treatment of the soil. 
When the sum of the calculated base ex- 
change capacities of the sand, silt and clay 
are deducted from the base exchange capa- 
city of the untreated soil a figure is obtain- 
ed which is expressed in Table IV as the 
base exchange capacity calculated from the 
primary particles (Y). Neglecting the ex- 
change capacities of the silt and sand, if al- 
lowance is made for the exchange capacity 
due to clay alone the value obtained is ex- 
pressed as base exchange capacity of the 
organic matter assuming clay to be the other 
active component (Z). If the entire base ex- 
change capacity were due to clay alone then 
the exchange capacity of the organic matter 
should have been very high, but apparently 
this is not the case as judged from the data 
in Tables IV andV. 

Table IV ' 


Base exchange capacity of the organic 
matter 



Manured 

Un- manured 

Depth 

0-G" 

6"-l' l'-2' 

0-6" G"-l' 1-2' 

% Organic car- 

0-448 

0*224 0-194 

0-251 0-213 0-182 

bon present in 
the soil 




*% Organic 

0-771 

0-385 0*334 

0-432 0-366 0-313 

matter present 
in the soil 




X A-B 

2*10 

2*60 2-01 

1-20 2-19 1-51 

Y A-C 

0-43 

1-08 1-48 

0-66 0-47 0-51 

z a-d 

2-95 

3*83 4*41 

3-09 3-09 2-98 


* (Organic carbon X 1*72 = Organic matter) 


When items X, Y and Z in Table IV are ex- 
pressed on 100 gm. organic matter as in 
Table V, a picture of the base exchange ca- 
pacity of the soil organic matter is more 
clearly obtained. 


Table V 


Base exchange capacity of the soil organic 
matter in m.e. % 



Manured 

Un-manured 

After H 2 O 2 treatment . . 

272 675 

602 

277 598 482 

Assuming clay as the 

382 994 

1324 

715 844 952 

sole active agent 




From primary particles .. 

56 281 

443 

152 122 163 


Figures for b.e.c. for organic matter after 
HoOo treatment of the soil and after assum- 
ing clay as the sole active agent do not con- 
form to the values recorded by Piper, ^ Hos- 
king- and others. It is only after allowing 
for the contribution for b.e.c. by sand, silt 
and clay we obtain figures shown as from 
primary particles in Table V which appears 
more correct and which also falls in line 
with the observation of other workers. 

Our thanks are due to the 'U.P. University 
Research Grants Committee for an award 
of Fellowship to one of us (A.N.P.) which 
made this investigation possible. 

Chemistry Section, A. N. Pathak. 

Govt. Agri. College, S. K. Mukerji. 

Kanpur, J. G. Shrikhande. 

July 20, 1949. 


1. J. Roy. Soc. W. Aust., 1931-2, 18, 125. 2. 
Council Sci.Ind. Res. Aust, 1948, 21, 38. 3. 
Trans. Roy. Soc. S. Aust., 1938, 62, 366. 4. J, 
Agric. Set, 1920, 10, 333. 5. Trans. Roy. Soc. 
S. Aust, 1938, 62, 53. 6. Ibid., 193G, 60, 

35. 7. Soil Conditions and Plant Growth, 

Longman, Green and Co., London, 1932, 
Ed. 6, 165. 8. SoilSci., 1930, 30, 161. 9. J. 

Agric. Set, 1932, 22, 845. 


A NOTE ON THE CHROMOSOME 
NUMBERS OF SOME ECONOMIC 
PLANTS OF INDIA 

As was proposed in an earlier report^ the 
chromosome numbers for such economic 
plants of India as are not known 
are being determined and reported from' 
time to time. The present one is the second 
of such reports. Reference is made through- 
out to Chromosome Atlas^ for numbers al- 
ready published and also for genera and 
species whose numbers remain undetermin- 
ed. The genera Garcinia and Mangifera are 
supposed to be apomictic. The former has 
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Species 


Common Name 


2// or « Fig. 
Number Number 


Remarks 


1 Lauraceas : — 


Per sea dry mi folia Cham. & 
Schlecht. (syn. P. gratissima 

Mexican Avacado 
pear 

2« = 24 

1 

Introduced, collected at Kallar, Nil- 
giris 

Gaertn.) 

2 Amarantacem ; — 

Amarantics virids, Linn. Plant of waste places, 

wild 

2?/ =34 

2 

Sometimes used for spinach 

3 Oxalidacese : — • 

Averrhoa caram^ola. L. 

The carambola fruit 

2;z=24 


Country of origin is not known 

4 Guttifereoe ; — 

Garcinia indica, Chois., 

Kokum plant * 

2u=c. 54 

3 

Chromosomes small. Fruit and oil 
plant, Kallar 

Garcinia Mango stana., Linn, 

The Mangosteen 

2n=c. 76 

4 

Chromosones small Fruit plant Kallar 

Garcinia speciosa, Wall 

5 Burseraceas r — 

Palawa tree 

2n = c. 55 

5 

Native of Burma and Andaman Islands 
Timber and resin- 

Cotnmiphora Berryi., Fngl. 


2n=26 

6 

A small, armed tree used as hedge 
plant 

6 Meliacese *. — 

Swieienia Makagoni, Linn. 

The Mahogani 

2^=46-45 

7 

Introduce j timber and avenue tree 

7 Anacardiacese : — 

Man gif era indica^ L. 

The Mango 



Confirms number recorded by Janaki 
Ammal^. Progeny of single plant 

var. jVadnsala 

Inter-varietal crosses-FiS : — 

Naclusala or Peter 

2// =40 

ScX 

12 seedlings were examined, all with 
same number 

Chinnasuwarnarekha X Pancha- 
darakal as a 


2/^ = 40 

8b 

All Fj root materials collected at 
Kodur Fruit Research Station 

Ban gal ora X Baneshan 


2^ = 40 

8c 

Fruit Research Station 

Goa X Jehangir 


2n = 40 

8d 

Goa is polyembryonic 

5/12 Neelum X Muvandan 


2// =40 

8e 

Muvandan is polyembryonic 

Interspecific crosses Fi.: — 

M. Zeylanica HookxRuraanl 


2« = 40 

8/ 

M, Zeylanica is a wild type 

8 Sapotacese : — 

Chrysophyllum Cainito^ Linn. 

The West Indian ) 
Star Apple fruit J 

2« = 24 


Introduced fruit plant Kallar, Niligiris 

9 Oleacese;— . 

Jasminum sambac^ Ait. var. 

Indian Jasmine 

2«=26 

9 

Cultivated variety described in^ 

Sujimallige 

J. auriciilatufn y Vahl. 

Wild 

// = 13 

10 

Collected near Kallar 

J, malabaricum, W. 

do 

« = 13 

11 

Collected on Marudamalai i Hills, 
Coimbatore 

/. rigidum., Zenk, 

do. bushy 

2«=26 


do do at 2000 feet. 

J.angnsti folium, Vahl. Wild as well as cultivated 

27z = 52 

12 

Root tips from garden variety collected 
at Coimbatore 

J. calophyllum. Wall- 

10 Gramineae: — 

do do 

« = 13 


Collected at Kodur. The plant resem- 
bles very closely cultivated species 
y. flexile, Vahl 

Confirms number recorded by Janaki 
Ammal^ 

Sorghum halepense, Pers. 

Wild Marudamalai 
3000 feet 

2/^ =20 


Tall, perennial growing upto 10-12 ft. 
height 

do 

do Ponnuth, near 
Coimbatore 

2«=20 


Similar to above. 

do 

form collected at 
Godavari 

2«=40 


Medium height, perennial awned 

do 

form collected at 
Kodur 

2«=40 


Dwarf spreading type 2-3 feet height 
narrow, small leaved, awnless 

Pennisetum Hohenackerl 

Wild 

00 

r-l 

11 

CM 

15 

Confirms number recorded by Janaki 
Ammal^ 

P. alopecuros Nees. 

(syn. with P, kcmhenackeri 

Wild 

2;^ = 18 

16 

Seeds from Ec. Botanist, Poona (Bom- 
bay Govt.) 

Hochst) 

P, polystachyon^ Schu. 

Wild 

2«=54 

13 

Cultivated as fodder grass 

Seiaria intermedia., R & S. 

Wild 

2«=36 

14 

Collected at Kallar 

Echinochloa stagnina, Beauv. 

Wild 

«=27 


Large, perennial, culms rooting at 
nodeSj often submerged 

cclona. Link, 

Wild 

00 

1! 


Paddy wet-lands, etc. 
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(FIGS. 1. Sa to 8/*, 15 and 16 — X2480; FIGS. 6, 12 and 
13 — X 4960; the rest x3300.) 

(Figs. 1-6 and 9 to 16 reduced to i the original size.) 

1. Persea drymifolia ; 2. A. viridis\ 3. G. mdica 4. 

G. Mangostana\ 5. G. speciosa\ 6. C. Berryi\ 7. 
Mahagony'y Sa. M. indica var. Nadusala^ Sd. Chinn as. 
uwaniarekha X Panchdharakalasa, Sc. Bangalora x 
Eaneshan; 8^?. Goa X Jehangir. 8^, 5/l2 Neelum x 
Mu van dan; Sf. M. Zeylanica X Rutnani; 9. /, samba. 
var, sujimallige\ 10. J. auriculatu7n\ 11. /. malabxrictim\ 
12. J, a ngusii folium] 13. P. polystachyon\ 14. S. in- 
termedia: 15. P. Hohenack^ri; 16. P. alopeciiros. 

a number of fruit and timber trees. A more 
detailed work is being done regarding these 


two genera. The whole Natural Order Burse- 
racece is lacking in the knowledge on chro- 
mosome numbers, similarly the Combre-- 
tacece. A detailed work is being done in 
Jasminum. In this genus a few diploids 
and triploids were reported already.^ In 
the following are given the plants whose 
numbers are now reported. 

„ N. Krishnaswamy. 
Cytogenetic Lab. V. S. Raman. 

Agricultural Res. Institute, 

Coimbatore, 

July 4, 1949. 


1. Krishnaswamy, N*, and Raman, V. S., 
Madras Agri. Jour., 1948, 35. 2. Darlington, 

C. D-, and Janaki Ammal, E. K., George Allen 
and Unwin Ltd., 1945. 3. Krishnaswamy, N., 
and Raman, V. S. Jour. Ind. Eot. Soc., May 
and August, 1948. 


SOME OBSERVATIONS ON AN OBSCURE 
DISEASE OF PADDY: ORYZA SATIVA 

This disease in Bihar is known by different 
local names, viz., Dakhina, Ukra, Chatra, 
etc. It is a common belief here that the 
disease generally makes its appearance in 
years of high flood. The outbreak of the 
disease is characterised by the general yel- 
lowing of the leaves and subsequent drying 
up of their tips. This drying up process 
gradually travels downwards. Untimateiy 
the plants present a withered appearance. 
The yield is reduced according to the seve- 
rity of the attack. In worst cases there is a 
complete loss of grains. 

Hector^ reported this disease from Bengal 
but its definite cause could not be ascertain- 
ed. Wood-house^ observed that this obscure 
disease is widely spread in Bihar. He fur- 
ther stated that it is said that with the ap- 
plication of Khari Nimak (bazar sodium 
sulphate) the plants revive and put up new 
growth. Butler^ stated that this disease is 
probably due to some physiological degene- 
ration hastened by the action of some ill- 
defined conditions such as climatological, 
soil and cultural. 

In a year of high flood at the Rice Experi- 
mental area at Sabour, this disease was 
noticed in a few plots. One of these plots, 
where the plants had become yellowish and 
their tips had begun to wither was selected 
to study the effect of the following, chemi- 
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cals on this peculiar disease. By taMng 40 
lb. of Khari Nunak per acre as standard, 
the rates of the various chemicals were fixed 
as shown below: 

Table I 



'1 1 fa tincnts 

KaUi of application 

A. 

k'/.uiri N Iff, ilk 

•10 n.>. per acre 

H. 

S«iduiiii sulpliatf 

•10 11). pt*r acre 
( IB NTa *• 0 sulphur) 

C. 

Ahiminiuni siilphat(‘ 

‘10 IN. per acre 
^ (0 sulphur) 

1). 

AinmoJiiinn sulphate 

B7 11,). per acre 
(O sulphur ; 8 nitrogen) 

IC. 

Annnonium chloritlc' 

BO 11). per acre 
(S n i trocen) 

V . 

So iium fhloriile 

BB 11) per acre (13 Na) 


('untrol (No treatuu'ut) 


These chemicals were applied to the dis- 
i‘ased crop in eciual areas 5' X 7'. The treat- 
ments were randomised and reheated 
twice. Within four weeks of the applica- 
tion of these chemicals, the beds which re- 
ceived treatmc'nts A,B,C and D became green 
and had put up new growth. A couple of 
weeks lat(M' theses beds showed no sign of 
tht' dist'as('. Tr('atn[ients E and F, however, 
showt‘d some gradual improvement, which 
never reached a stage of complete recovery. 

At maturity all the beds were separately 
harvested. The results obtained are stated 
below: 



'rrealniful 

Average yielrl 
jxu aeia; in lb. 

% increase 
on control 

A. 

K’kari iVif/uTk 

1 720 

194-5 

B. 

Scnliuni sulphaUt 

1078 

18<)-1 

C. 

AUuuinium ‘.ul|jhatf. 

IfiO.O 

109-6 

I). 

Amiuoniuni sulphate 

J 701 

191-7 

K. 

Anmiouluin diloi i»l(^ 

KMl 

U7-B 

V . 

Sodhun fhloiide 

1002 

112-9 

(I. 

('ontrol 

S87 

100-0 


From the above statement it may be seen 
that Khari Niniak, ammonium sulphate, so- 
dium sulphate, aluminium sulphate have 
given fairly good results— giving an increas- 
ed yield of 94-5, 91*7, 89-1 and 69.6% 

respectively. Out of those treatments Khari 
Niniak has given the best result. Ammo- 
nium sulphate, however, has given the next 
best pei'formance in yield. Ammonium 
chloride and sodium chloride have also 
given an increase of 17*3 and 12-9% in the 
grain yield respectively. When the results 
of the treatments A,B,C and D are examined 
in comparison with that of E and F it appears 


that perhaps sulphates in the treatments A, B, 
C and D have something to do with the in- 
creased yield obtained with these treatments. 
It is with these treatments, as already stated, 
the plants had completely shaken off the 
symptoms of the disease. The soil analysis 
of the diseased plots has given an indication 
of sulphate deficiency. Diseased plant ma- 
terials were examined for fxmgi, insects and 
eel worms, but nothing discriminating was 
found that could be held responsible for the 
symptoms. 

Incidentally it may be mentioned that the 
diseased plants when uprooted and replanted 
in a disease-free plot quickly improved and 
shook off all signs of the disease, whereas 
those which were replanted in a diseased 
plot rapidly deteriorated. 

Experiments to introduce this disease arti- 
ficially by creating sulphate deficiency in 
the culture medium is in progress. 

Bihar Agri. College, A. B. Saran. 

Sabour (Bhagalpur), 

July 29, 1949. 


1. Butler^ E. J., “The cultivation of rice in 
Spain and the recent international Rice Con- 
gress at Valencia'", AgrL Jour, of India, 1914,9. 
2. Hector, G. P., “Ufra disease of rice” Dep. of 
Agri. Bengal Bull., No. 2. 3. Woodhouse, E. J., 
“Crop pest hand-book for Bihar and Orissa, 
1913. 


SEED SETTING IN KUDZU VINE, 
PUERARIA THUNBERGIANA 

Kudzu vine (Pueraria thungergiana) is as- 
suming an increasing importance in the soil 
conservation programme as an effective soil 
binder; it also affords high bulk of very 
nutritious forage for the livestock. Its pro- 
pagation on extensive scale has been han- 
dicapped due to its absence or poor seed 
setting ability. 

Systematic work, carried out at Poona, 
to induce flowering in this species has proved 
inconclusive.^ The only other record where 
the kudzu vine has flowered was at Pusa 
where the flowering was recorded by Joshi 
even in the first year.2 

This vina has been under observation 
in the Agrostology Section of the Division 
of Agronomy, Indian Agricultural Research 
Institute, New Delhi. A single plant receiv- 
ed from Mr. N. V. Joshi, Poona, was planted 
in Mid. Block A3 on 18-10-’45. The growth 
was affected by frost during December, but 
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fresh growth was observed in the last week 
of January, The vine was manured with 
4 oz. of ammonium phosphate on 16-l-’46 ; 
no manuring was done subsequently. Since 
then the vine has spread profusely; it suffers 
heavily due to frost in winter and puts 
on vigorous growth in spring. 

For the first time flowering was ob- 
served on 8-9-'48, i.e., about three years 
after planting. Flowering was moderate 
and was observed on north-east to south- 
east aspect only. Shedding of flower was 
a rule, original purple colour turning into 
bluish after shedding. Natural pod forma- 
tion was detected on 20-9-’48 on a shoot that 
happened to climb on a wire fence post. 
This pod was unfortunately found missing. 

In order to understand the general 
failure of the effective pollination, the car- 
pel was examined and it was found that the 
stigmatic surface was hard. Flowers on 
four separate inflorescences were pollinated 
artificially on 23-9-’48. One pod was ob- 
served on each of the two inflorescences so 
treated. The mature pods were small and 
contained only one seed each. 

The vine remained dormant during 
winter months and started spring growth in 
February, 1949. Flowering was observed on 
20-4-’49 and natural pod formation occurred 
by 1st week of July. There was consider- 
able shedding of flowers as last year but the 
number of pods formed this year is about 
8 - 10 . 

The formation of flowers and rods after 
the third year is in conformity with the 
recorded observations in U.S.A.^, where the 
seed formation in kudzu was found to be 
best in vines of over three years of age, 
climbing on small to medium-sized trees, in 
permanent pastures with deep soils. 

My thanks are due to Dr. J. N. Mukherjee 
and Dr. T. J. Mirchandani for kind encour- 
agement. 

P. M. Dabadghao. 
Indian Agri. Research Institute, 

New Delhi, 

August 12, 1949. 

1. N. V. Joshi, “Annual Report, 1945-46 on 
I. C. A R., Scheme for the Cultivation and Dis- 
tribution and for Investigation of Condition of 
Flowering and Setting Seed of Kudzu Vine^' 
(unpublished). 2. — , “Kudzu vine {Pueraria 
thunhergiana), Agric. and Live stock in Ind,, 
1933, 3, 586-92. 3. ..Paul Tabor, “Seed Produc- 


tion by Kudzu (P. thunhergiana) in the South 
Eastern United States during, 1941,” Jour. 
of the American Society of Agro,, 1942, 34-4, 
389. 

AN OIL-BEARING ALGA FROM THE 
PALANA LIGNITE (? EOCENE) OF 
RAJPUTANA 

The theory of the algal origin of bog-heads 
was first advanced by Bertrand and Renault^ 
in 1892: the 'yellow bodies’ of the Per- 
mian kerosene shales of New South Wales 
were described by them as remains of a 
microscopic alga, Reinschia australis; almost 
similar organisms found in the Carbonifer- 
ous bog-heads of Scotland were also consi- 
dered to be algae, a species of Pila. The 
algal nature of bog-heads was later ques- 
tioned by Jeffrey^ who considered that the 
‘yellow bodies’ were spores of higher plants. 
Later work by Thiessen,^ Zalessky,^ Black- 
burn and Temperley® demonstrated that the 
bog-head fossils are algae differing but 
little from the living species Botryococcus 
braunii,^ a colonial alga found in fresh and 
brackish waters. Botryococcus and its 
palaeozoic allies, contain considerable oil 
and their sapropelic accumulations have 
given rise to bog-heads and other forms of 
bituminous coal. An ill -preserved yellow 
oil-bearing alga has been recorded by 
Down and Himus'^ from the Eocene Kohat 
oil-shales; and more recently Lahiri^ has 
described supposed algal structures from 
the kerosene shales of the Saline series 
whose age is still a matter of controversy. 



Botryococcus (?) sp. X460. From lignite (? Eocene) 
Palana, Rajputana. 

This note records the presence of oil- 
bearing yellow bodies similar to Botryo- 
coccus braunii, in a lignite from Palana, 
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near Bikaner. The bed of lignite which 
varies in thickness from a few inches up 
to 8 feet is overlain by a thick bed of 
N ummulitic Limestone. Lignite samples 
and the Nummulitic limestones were collect- 
c‘d by S. S. IViisra in 1918 from a section at 
Palana dt'scriixH] by La Touche.-^ The bed 
t)! N ummulitic linn^stone contains ylssiZina 
spiiii}i<a :\nd .4. danh'si, but /i. (jrannlos a is, 
hovvev(‘r, not prc'sent. The Palana Lime- 
stone corrtdatt'S with <he Phadrar beds, the 
highest ijaki beds of the Salt Range and the 
underlying liggiite is also probably Eocene 
in ag<\ but no marine organisms were 
notic(‘d. Tlie lignite is made of lumps of 
rt'sin, carbonised wood, cuticles, and spore 
ex ines (which are being studied by Dr. 
A. K. Kao). 

A specinnm of the alga recovered from 
macerations is shown in the accompanying 
photo. Each colony is more or less spheri- 
cal in form with a central cavity surrounded 
by a zone of cells. Usually several colonies 
coalesce into a compound colony. The 
alga is oily-looking liglit yellow in colour, 
(a few are greenish), well-preserved and 
resembling Botrijococcas braanii in struc- 
ture and (limenions. 

A detaiU^d account of the Palana alga 
will be published elsewhere. 

S. R. Naha YANA Rao. 
Dept, of Geology, S. S. Misra. 

University of Lucknow, 

Lucknow, September 8, 1949. 

1. Bertrand and Renault, .BtUL Soc. Hist. Nat. 
Aut in., 1892,5. 2. Jetfrey, Proc, Airier^ Acad, 

Arts. & Sc.\,, 1910,46. 3. Thicsscii, U.S.Geol. 
Sum. Prof, l^apcr, 1929, 132, 1. 4. Zalessky, 
Rm.Gc.n. Paris, 1928, 38. 5. Blackburn 

and Tcnipcrl(?y, Trani‘\ Roy. Soc. Edin., 1936, 
58, 3. 8. Eiv.lophyion Thicssen is considered 

by Pla (iu'llirmer, llandbuch dcr Pala3obota’- 
nik, 1927) to be identical with this genus. 

7. Down and Himus, Jour. Inst. Petr 1940,26. 

8 . Lahiri, A,, Proc. Nat. Acad. Sci., 1944, 14,. 6. 

9. La Touche, Rcc. Geol. Surv. Ini., 1897, 30, 3. 


COUMARINS AS NEW INDICATORS IN 
ACIDIMETRY AND ALKALIMETRY 

Hydroxy-coumarins undex'go colour chang- 
es at dillerent pH values, e. g., 5-hydroxy- 
coumarins in alkaline solution^ turn 
yellow, the colour being discharged on aci- 
dification : similarly, 7 -hydroxy- coumarins 
exhibit blue fluorescence, which disappears 
on adding acid. 


5 -Hydroxy- 6 - acetyl- 4 - methyl c oum arin^ 
has been selected for investigating its use 
as an indicator. Alkalimetry turns it deep 
yellow, while it remains colourless in acids. 
Its 0 • 1 per cent, alcoholic solution has been 
used throughout this work. Various acids, 
and alkalies (HCl, H^SO^p HNO 3, succinic acid 
NaOH, KOH, Na^COg) were titrated using 
the above solution as an internal indicator, 
two to three drops being added. The change 
in the colour of indicator was quite sharp. 
In all the titrations 5-hydroxy-6-acetyl-4- 
methyl-couinarin as an indicator gave re- 
sult's closely analogous to those for plienol- 
phthalein. 

Further work on the utilisation of other 
5-hydroxy-as well as 7-hydroxy-coumarin 
derivatives is in progress. 

N. M. Shah. 

M. R. Science Institute, L. D. Dave. 
Gujarat College, Ahmedabad, and 
Vithalbhai Patel Mahavidyalaya, 

Vallabha Vidya Nagar, Anand, 

August 10, 1949. 


1. Collie and Chrystall, J., 1907, 1804; Dey. 
J., 1915, 1614, 1621. 2. Sethna, Shah and Shah', 
J., 1938, 231. 


VANADAMETRY-PART IV 

Volumetric Estimation o£ Hydroquinone 
by Sodium Vanadate 

In the reaction between hydroquinone and 
sodium vanadate, diphenyl benzidine serves 
as an excellent indicator at 50*^ C. in pre- 
sence of oxalic acid as catalyst. 10-0 ml. 
of 0*05 M hydroquinone solution were 
taken and diluted to about 150 ml. followed 
by the addition of 5 ml. of 15 N sulphuric 
acid and 1 -0 ml. of 0*1% indicator. To the 
mixture at 60'" C., a known quantity of 
oxalic acid added. Then an equivalent 
Volume of 0. 05 N vanadate solution (with 
a drop in excess) was added with brisk 
stirring and the time taken for the appear- 
ance of the blue-violet colour was noted. 
Experiments were carried out, varying the 
concentration of oxalic acid. The results 
are recorded in Table 1. 

The data show that diphenyl benzidine 
serves as a good indicator in the presence 
of oxalic acid at or above a concentration 
of O-OIN. We have also found that the 
end point will be sharply indicated when 
the overall concentration of hydroquinone 
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Table I 


Volume of 1 • 0 N 
oxalic acid 

Nil 

0-25ml. 

0-5 nl. 

0-75 n.l. 

1-00 ml. 

1-5 ml. 

2-00 ml. 

3-00 ml 

Time of first appear- 
ance of blue-violet 
colour in the cold 

No colour even after 
10 minutes 

^ 45 sec. 

45 sec. 

42 sec. 

40 sec. 

35 sec 

30 .sec. 

30 sec. 

Ti ne of first appear- 
ance of blue-violet 
coi'our at 60*^ C. 

Very faint blue- 
violet colour after 

8 minutes 

5 sec. 

5 sec. 

4 sec. 

4 sec- 

3 sec. 

3 sec. 

3 sec. 


is under M-lOO and the acid concentration is 
over 1.0 N. The results in Table II show 
that the vanadametric method gives results 
in agreement with the ceric sulphate 
method.^ 

Table II 


Amount of hy Jroquinor.e in milligram mols. 


No. 

By weight 

Ceric sulphate 
method 

Vanadametric 

method 

1 

0-5000 

0-49S2 

0*4994 

2 

0*4000 

0-2980 

0*3986 

3 

0*3653 

0-3640 

0-3638 

4 

0*3000 

0-2989 

0-2993 

5 

0*7306 

0*7275 

0*7290 

6 

0*5480 

0*5466 

0-5465 


Although ceric sulphate is a convenient 
reagent for the estimation of hydroquinone, 
it is unsuitable for use in the presence of 
phenolic compounds, since it oxidises 
these phenols to coloured substances insol- 
uble in sulphuric acid. We have now found 
that sodium vanadate gives accurate results 
even in the presence of phenol, ortho-cresol, 
meta-cresol and para-cresol, (Table III). 

Table III 


Phenolic compound added g w^ie-ht vanada- 

in milligram mols. ^ “ metric method 



( 2-5040 

0*3653 

0*3638 

Phenol 

\ 5-0080 

0*3653 

0-3638 


UO-0160 

0*3653 

0-3638 

Qri^o-cvesol 

J 5-000 
(10-000 

0-3653 

0-3653 

0-3638 

0-3638 

yi/^/rt-cresol 

4-6660 

1 9-3230 

0-3653 

0-3663 

0-3638 

0-3638 


f 2-5040 

0*5480 

0-5465 

Fara-cresol 

< 5-0080 

0*5480 

0-5465 


UO-0160 

0*5480 

0-5465 

Resorcinol, 

however, 

, undergoes 

induced 

oxidation by sodium 

vanadate in 

the pre- 


sence.of hydroquinone giving a deep colour- 
ed substance. 

Andhra University,' G. Gopala Rao. 
Waltair, and V. Brahmaji Rao. 

Mrs. A.V.N. College, M. Narasimha Sastri. 
'V'isakhapatnam, 

August 22, 1949. 


1. Furman and Wallace, J. Am. Chem. Soc., 
19 3 0, 52, 1443. 


NATURE OF ACTIVATED SLUDGE AND 
ITS BEARING ON DE-WATERING THE 
MATERIAL 

Activated sludge derives its activity from 
its organisms of which the most important 
are certain ciliates, more especially Episty- 
lis sp. and other Vortioellids. The pro- 
tozoa occur abundantly, forming slimy 
growths tenaciously attaching to the sides 
of aeration tanks and other fixed and 
mobile surfaces, e.g., microscopic particles 
of more resistant forms of organic matter 
in the mixed liquor (Figs. 1-2). Colonial 
Vorticellids were found most efficient in 
“ floe ” and sludge formation. These 
organisms are sensitive to acids, alkalis 
and other chemicals in concentrations met 
with in certain trade effluents, and are 
readily stained by carbol fuchsin. 

The protozoal growth (Epistylis sp.) 
when washed and suspended in HjO, pre- 
sents a fairly white, fluffy, mucus-like 
appearance and settles down rapidly and 
forms a compact gelatinous mass which, 
under anaerobic conditions, putrefies; when 
aerated, nitrifies forming a brownish depo- 
sit ; and on oven drying, yields, a dark 
brown powder. 

Unlike other types of sewage sludges, ■ 
activated sludge is bulky, hydrophilic and 
richer in nitrogen. These properties are 
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Fkj. 1. i’hot^'inicroi'raph of the protozoal growth 
)'//'■ sp.) oticuning <in tht* shh-s of llio aeration 
tanks of tho Aetivalo I Sluilgc Plait at tho Ituliau 
instiiutr of Scitrnec, Mangaloro. x(}(). 


FiCr. 2. Photomicrograph of an actively developing 
“ floe ” of activated sludge showing the growth of 
different species of Episiylis and Eorticella on a particle 
of sewage matter which acts as a suitable nidus. X 60. 


influent’ed by proto/.oal development, as 
seen btdow: — 


A thick ciiltiue 

of Epi.'ttyh'; sj>. 

(thc’ protozoal 
gMiWlh c(.ll<‘i’i(‘d 
fioin tiu! sides of 
.K'j.'ith'H tanks 
and roiHMldlly 
w.ishcd in ! U()) 

Wh'iglit of the male” 
tial taken .. 5*2 gin. 

\‘t>hnne (tcrnpicd 10 c.e. 

N imdirr of at tive 

A>A7r/V.r sp. .. (;.no,(n)() 

Dry weight (oven 
dry)t .. 0*2t) gin. 


'Thiek activated 
sludge (by :il low- 
ing mixed li<iuor 
from the aiiralion 
tanks to .settle)* 


B-2 gm. 

5 c.c. 

200, OOO 

0*30 gm. 


At the same time, one litre of the original mixed 
liquor w. IS filtered through tiUer'ii.qmr (No. 41) and the 
filtered mateiial was dried in the o\en, the weight of the 
dry m. liter Innng 1 -03 gm. 

t A comparative shuly of the tales of drying of the 
two materials revealed tliat Uiat tlic protozoal material 
dried more slowly. 'Phe iirotozoal powder on analysis 
had the following penentages ; — 

l.oss on igni tion— “9() ‘ri ; Nitrogen — 9*9; — 1’3; 

successive extractions with ether, alcohol and chloro- 
form — 10-8, 23’() and 0*2 (respective extracts). 


The above and earlier observations 
show (1) that the attached forms of protozoa 
are better adapted to function as a biological 
flocculant in the activated sludge process; 
(2) that the colour, composition and activity 
of the sludge are mostly derived from the 
protozoa in the sludge; and (3) that the 
main difficulty in de-watering the sludge 
is due to the presence of protozoa and 
other forms of life. 

Thanks are due to Prof. V. Subrahmanyan, 
Dr. Gilbert J. Fowler and Mr. B. N. Banerjee 
for their interest; and to Dr B. R. Seshachar 
for assistance in taking the photpmicro- 
graph’s. 

S. C. PiLLAI. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

Juhj 23, 1949. 


1. Pillai, S. a, Curr. ScU 1941, 10, 84; 
ibid.y 1942, 11,. 437. 2. Pillai, S. C., and. 
Subrahmanyan, V., Nature. 1942, 150, 525, 

1944, 154, 179; Sci, and Culture, 1945, 11, 75. 
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REVIEWS 


Living Mathematics. By R. S. Underwood 

and Fred. W. Sparks. (MeGraw-Hi]l Book 

Company, Inc.), 19i9. Pp. x -f 374. Price 

$ 4-00. 

This is the revised second edition of a book 
which was first published in 1940. It is not a 
book for the high-brow and by Living Mathe- 
matics the authors do not mean any of the 
rapidly growing branches of modern mathema- 
tics such as abstract algebra and topology. 
The treatment is split into two parts of which 
the first contains exersises of the matriculation 
standard while the secopd, though advanced, 
falls short of the intermediate requirements. 
The subjects touched in the book are arithme- 
tic, algebra, trigonometry, calculus and analy- 
tical geometry. The last chapter of the book 
is called Extended Analytical Geometry— 
A New Field of Mathematics. It is elementary 
and at the same time both novel and stimulat- 
ing. The young student for whom the book- is 
intended will find its value increased by the 
tables given at the end and by the special 
treatment of certain topics such as annuities. 
The style is a bit too lively for the immature 
‘teener’ and the interesting historical refer- 
ences and witty remarks, which vitalize the 
book, will be more appreciated by mature 
minds with an amateurish predilection for 
mathematics. But one danger of all such mix- 
tures of words and symbols is that those who 
ought to be attracted by words are repelled by 
symbols while those for whom the symbolic 
operations are carried out find the running 
commentary brilliant but unhelpful. The 
book under review has been received well by 
the public in America and it will indeed be 
fortunate if we find in our country “ business- 
men, lawyers, doctors, painters and second- 
storymen who plead guilty to a mathematical 
fiair” and who would read Living Mathematics 
with zest. At any rate the book can be read 
with interest and profit by many, particularly, 
in the training colleges for teachers. 

It is in the best traditions of the McGraw- 
Hill Book Company that we find the printing 
and get-up of this book, and also the price. 
Many years ago, Stephen Leacock made fun of 
the ascetic simplicity of mathematical books. 
The colourful jacket of this book agreeably 
proclaims the arrival of the new aesthetic 
spirit in the mathematicians’ camp. 

' , V. V. N. 


Solid Analytical Geometry. By Adrian Albert. 

(McGrav7-Hill Book Co.), 1949. Pp. 162. 

Price $ 3-00. 

This forms an introductory course dealing 
with the equations of the straight line, plane 
and quadric surfaces. The treatment is lucid 
and refreshing, with a rigorous algebraical 
background for the introduction of co-ordinates, 
and the equations, of the curves and surfaces 
considered. One chapter is devoted to the 
study of the elementar 3 ’- properties of matrices 
and determinants and after introducing the 
matrices relating to orthogonal transformations 
and rotations about the coordinate axes, the 
reduction and classification of the quadrics and 
their “ points and planes of symmetry ” are 
discussed. The last chapter introduces homo- 
geneous coordinates and the fundamentals of 
projective geometry. The last but one chapter 
dealing with. “ spherical coordinates ” is an 
unusual feature. The commonly-called polar 
coordinates are called respectively range, 
azimuth and elevation, and are collectively 
designated as spherical coordinates. Rotations 
about the three axes of coordinates are res- 
pectively called pitch, roll and yaw, and their 
associated matrices are given. The chapter 
ends with the formulae relating to gnomonic 
projections, and the idea of gnomonic charts. 

A laudable though short work on geometry 
by a well-known algebraist, the book will 
receive the appreciation of algebraists as well 
as orthodox geometers. 

C. N. S. 

The Real Projective Plane. By H. S. M. 

Coxeter. (McGraw-Hill Book Company), 

1949. Pp. 196. $ 3-00. 

This book presents the subject-matter of 
synthetic projective geometry in a very lucid 
and simple manner, developing the subject 
by a carefully chosen set of axioms of inci- 
dence and order. The development of the 
subject is primarily based on Von Staudt’s 
definitions of projectivity and the conic. A 
projectivity between two ranges is a corres- 
pondence that transforms a harmonic set into 
a harmonic set. An involutary correlation 
or point-line correspondence is called a 
polarity and a conic is the locus of points 
that lie on their polars, or the envelope of lines 
that pass through their poles. The equivalence 
of these definitions with iPoncelet’s definition 
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oi projcctivity and Steiner’s definition of a 
conic is worked out in a very elcu'ant manner. 
There is a cliaptcr dealing? with generalized 
Iirojectivity ” on a conic, and with the theorem 
that any projcctivity on a coaic determines a 
collineation of the whole plane. There are 
two brier chaptei's eivitye' the rundamental 
ideas of atVine j^jeometry, which is projective 
^U'ometry minus the line at infinity and Eucli- 
dean rjeometry which is alfiuo geometry 
possessirp’' an orthogonal involution. A list 
of profiertics oi couics which can lie considered 
as atfinc pro])crtics is worked out and pro- 
perties of circles and some properties of conics 
are developed by the above conception of 
Kuclidean geometi*y. The latter chapter fit- 
tingly ends with iho proof of the focus-directrix 
proiierty of a conic. In the last two chapters., 

“ Analytical Cleomelry ” is introduced in terms 
of the axioms and concepts of synthetic geo- 
metry, and is comparable to similar treatment 
in Vebkm and Ynimg’s Projective Geometry. 

The handy size of the book makes it a 
convenient text*- book for explaining the funda- 
m nital concepts of syntlictic geometry, after 
whicli thestudimt can proceed to the vast sea 
of geometrical propertie.s of th > conic sections 
in other books wherein the methods of pro- 
jective and metrical geometries are freely 
mixed up. 

C, N. S. 

Monomers, Section I. Edited by E.R. Blout, 

W. P. f lohenstein and H. Mark. ( Interscience 

Publishers, Inc., New York, N. Y-), 1949. 

Price $ 7*5(). 

This is a folder type volume of unbound fas- 
cicles, each containing anywhere from 30 to 
1)0 pages ami dealing with one of the following 
monorner.s : acrylonitrile, butadiene, iso- 
butylime, isoprene, methyl methacrylate, 
styrene, vinyl acetat(‘ and vinyl ehloride. All 
these substances, eapable of adflition polymer- 
isation, have not only been employed in. the 
study of the fundament il chraracteristics of 
the processes leadin.g to the formation of high 
polymeric material; but are b ung utilised for 
the industrial production of fibres, plastics and 
rubbers of great technical value and practical 
utility. 

Each monomer is pre.sented, after a short 
introduction, under the following sub-divi- 
sions: methods of preparation in the laboratory 
and on industrial scale, the most convenient 
and economical methods being indicated; puri- 
fication and analysis according to the best pro- 
cedures available; precautions in the handling 


and transportation of the material; physical 
properties with accurate quantitative data and 
graphs; pertinent chemical reactions the mono- 
mer can undergo alone and with other substan- 
ces, and polymerisation under various, 
experimental conditions of temperature, pres- 
sure or concentration, reaction medium, 
catalyst, etc. There is a table of contents at 
the beginning and a list of literature references 
at the end of the section. 

All th3 chapters have been written by the 
research workers of the Institute of Polymer 
Research, Brooklyn Polytechnic Institute 
directed by Prof. H. Mark, except the chapter 
on methyl methacrylate which is by Dr. Corley 
of Polaroid Corporation, Cambridge, Mass. 
Accuracy ani thoroughness of treatment of 
the subjects are guaranteed by the fact that 
most of these monomers have been investigated, 
at the Institute itself. The authors have drawn 
freely not only from the information gathered 
at the Institute but also from the published 
scientihe and technical literature and data 
supplied by industrial concerns. Little needs 
to be said about the editorial board headed, 
evidently, by Prof. Mark, an internationally 
recognised authority in the field of high poly- 
mer research and industrial practice, .who is 
also editing, with others, a loose-leaf literature 
and patent service on Resins-Rubbers-Plastics 
and on Natural and Synthetic Fibres. 

The purity of the monomer is of the utmost 
importance in addition polymerisation which is 
a chain process very sensitive to the presence 
of imparities which may act either as retar- 
ders or as negative catalysts. The information 
presented in this volume on monomers of 
scientific and industrial value will be wel- 
comed not only by the research worker in the 
laboratory but also by the production engineer 
in industry. The volume will be particularly 
appreciated by research workers in India who 
have to prepare the monomers for themselves 
since they are not easily available. 

No typographical or factual errors have been 
noticed, and the printing is of the excellent 
standard generally associated with Interscience 
publications. By way of information to pros- 
pective buyers, it may be added that articles on. 
additional monomers (acrylic acid, esters of 
acrylic acid and esters of methyl methacrylic 
acid other than methyl methacrylate) now in 
active preparation and on others which may 
soon find place in industrial practice, may be 
conveniently added in the folder of the present 
volume and may be obtained as soon as they 
are published provided a standing order is 
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placed, for them at the time of purchasing the 
present volume. 

L. M. Yeddanapalli. 

Tablet Making. By Arthur Little and K. A. 

Mitchell. Published by the Northern Publish- 
ing Co., Ltd., 37, Victoria Street, Liverpool, 1. 

194,0. Pp. 121 with 41 illustrations. Price 15s7i. 

During the last five or six years one is 
accustomed to come across frequently a new 
facile American expression, '‘The technical 
know-how This expression really means 
a knowledge of the minutiae oC process opera- 
tions in. a factory both from the point of view 
of theory and practice The book under re- 
view, ''Tablet Making” can truly be described 
as furnishing the technical know-how of all 
varieties of tablet making. A "high-brow” 
theoretical scientist may cynically lay aside 
this book as merely a compendium of cata- 
logues of tablet-making machinery under the 
guise of a descriptive and practical text-book. 
Wo can conveniently ignore such critics and 
welcome this publication. That modicum of 
theoretical science necessary to serve as a back- 
ground in the practice and art of tablet-making 
has been provided. Necessarily the mechani- 
cal and chemical engineering aspects of the 
industry have been given greater and detailed 
attention. 

The various operations connected with tablet 
making like mixing, wet-granulation, drying, 
dry-granulation, lubrication, compressing, 
colouring and coating of tablets, etc., all 
have been dealt with lucidly and adequately. 
Since the use of tablets in confectionery, 
pharmaceutical and other trades has become 
enormous and since complicated "multi-punch” 
rotary tablet machines have come into use, com- 
plete details of the operations and care of such 
maohines have been given. There are rotary 
tablet-making machines, for example, with V 2 - 
inch tablets, to produce 500 per minute or 
30,000 tablets per hour, uniform in size and 
weight ! None the less, even to-day, there is a 
need for hand tablet making in small establish- 
ments and this aspect has also received atten- 
tion. A very useful part of the book is a 
chapter dealing with processing of various che- 

Leals giving twenty-five examples of tablets 
with their component ingredients. 

I-faving described the essential points re- 
garding the manufacture of tablets, the authors 
take, as an illustration, the preparation of an 
Iodised Throat tablet (p. 36). Its manufacture 
is described in detail- This has been well 

(lone, 
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Take another example, "Wet granulation”. 
Authors state as follows: — 

"Looking back to the earlier days in the 
granulating room with the slow moving pro- 
cess of hand granulation and then to witness 
the speedy businesslike performance of the 
present-day oscillating granulator, one is 
compelled to pay tribute to the chemical 
engineering industry for this contribution to 
the problem of speeding up production and 
eliminating the drudgery from the granula- 
tion process The end of the day in the 

past found operators with aching arms and a 
feeling of boredom with the drudgery of the 
process. . . Times have changed. The modern 
oscillating granulater has revolutionised the 
granulating process. The batch which took 
two people hours to granulate in the old days 
now can be processed in anything from 20 to 
30 minutes. A machine can be'operated by a 
junior who merely presses the starting button 
and feeds in the moist material gradually. 
The result is perfect granulation by mecha- 
nical means in approximately one-fifth of 
the time. The advantage to the maunfacturer 
in reduced overheads is obvious. The 
advantage to the worker both physical and 
mental can be appreciated by any person 
who experienced the old methods.” 

The pharmaceutical industry specially wel- 
comes this book. The illustrations are all from 
one source. There is nothing wrong in this, 
but other sources of supply of mechanical 
equipment might have received some attention. 
For example, recently, claims have been put 
forward that the Jackson-Crokatt No. 4 granu- 
lator, starting with moist or sticky powders, 
will have an output four to five times that of 
any other granulator. Some advances have been 
made in "infra-red-ray drying”. Probably 
no mention has been made since it does not 
yet find general acceptance in the trade. 

The book is well printed and bound. The 
illustrations are clear and w^ll cho>en. But 
the price is rather on the high side. 

S. G. S.A.STRY. 

Annual Revie.v of Physiology, Volume IX. 
(Published by the Annual Review Inc., & 
the American Physiological Society), 1949. 
Pp. vii-}-643. Price $ 6-00. 

The present volume is a select and critical 
record of the latejt advances in several bran- 
ches of physiology, and maintains its usual 
high standard. Exhaustive bibliography given 
under each subject adds to tfie us^fuln^ss of 
the Review, 
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Limiting itself to classical physiology, certain 
chapters, included in previous issues (e.g., ex- 
ercise, anoxia, etc.) have, been omitted. All 
contributors have recognised the role of 
phy.siology as a co-ordinator and interpretor of 
the living organism in health and disease, and 
accordingly its scope has been enlarged, and 
sciences often previously separated have been 
fused. Developmental physiology, by Schecht- 
man deals with the physiology of embryonic 
differentiation. Certain topics, such as histo- 
chemistry of the ovary, enzymes and reproduc- 
tive control have been touched on in the review 
on "" Reproduction by Catchpole. The dis- 
‘cussion on the metabolic function of the 
endocrine system by Barker includes the recent 
development in the mechanism of hormonal 
effects. Insulin and carbohydrate metabolism, 
hormonal effects on phosphatases and arginase 
and studies on thyroid, pancreas, and adrenal 
and pituitary have been presented in detail. 
A survey of the pertinent literature on visceral' 
and somatic functions of nervous system, 
bioelectric potentials in nervous system and 
muscle shows that a great .deal of interest has 
been shown in these fields. Several useful 
reviews, of the various aspects of the Elec- 
trical Activity of the Brain have appeared 
and the .survey by Walter and Walter reflects 
a widening prospect of more fertile field. The 
^ Physiological Psychology ' is the subject of 
an extremely interesting review by Harlow. 
The reviewer has surveyed the relevant physio- 
logical facts and theories and has given a 
systematic orientation to the study of psycho- 
physiology. Alexander Sandow has mainly 
. dealt with the fundamental problem of the 
contraction of skeletal muscles and the topic 
has been brought up to date in his review of 
the subject Muscle 

The reviews of the cardiovascular system 
under the headings “Haematopoiesis’', "TIeart’\ 
‘"Peripheral Circulation” and ""Lymphatic 
System are critical and comprehensive, and 
present a clear picture especially with res- 
. pect to anaemia and indicate the future line 
of investigation. Wyss has covered only the 
external or somatic respiration, particularly 
lung-breathing, in his article on “Respiration/' 
and the effects of respiratory and other gases 
on the body tissues and organs have been 
purposely omitted. The clinical application 
of anoxia and mechanical effects of barometric 
pressure have only been briefly mentioned. 
The review on ""Kidney” by Philips covers 
mainly the renal function — from foetal life 
through infancy, discussion on renal blood flow, 


glomerular filtration and experimental in- 
duction of renal damage and its treatment. 

Considerable interest is shown in biochemi- 
cal and physiological research with the help 
of radioactive isotopes. Nims has reviewed 
the action of ionising radiation on living cells 
and has discussed the subject of whole body 
radiation and its effect on blood and haemo- 
poiesis, skin and other tissues. From the work 
done so far in radiobiology, it is evident that 
greatest advances will come, not from the use 
of isotopes as source of internal radiation, but 
from the employment of tracer techniques for 
understanding physiological disturbances and 
pathological processes. Nims has not attempt- 
ed to cover the whole field but only touches the 
highlights in a highly suggestive and critical 
chapter on "Radiation'. Teorell has reviewed 
the field of biological permeability. The 
physical chemistry of permeability and the cell 
and tissue permeability have also been referred 
to. Recent advances in pharmacology, physio- 
logy of hearing, vision, liver and digestive 
system are also included in this volume. 

The Annual will commend itself to all in- 
vestigators interested in the critical appraisal 
of the progress of physiology in its most com- 
prehensive sense, and will prove indispensable 
not only to physiologists but also to those 
engaged in medical research. 

N. N. De. 

Selected Topics from Organic Chemistry. 

By Karve, D. D. and Advani. Publishers: 

M/s. Dastane Brothers, Poona 2), 1947. 

Pp. vix418. Price Rs. 10. 

In this concise volume the authors have 
presented the salient features of many impor- 
tant topics in’ Organic Chemistry, chiefly from 
the standpoint of University Examintions of 
the Pass and Honours degrees of Indian Uni- 
versities. Generally speaking, the treatment 
falls considerably short of the Honours stand- 
ards, But if the less important chapters (24, 
25, 27, 28 and 31) could be replaced by more 
important ones the book might perhaps be 
brought up to the level of the ‘"Recent 
Advances” series by Glasstone and others. 

The chapter on carbohydrates confines itself 
chiefly to the chemistry of glucose and fructose, 
the disaccharides being considered only in 
outline, while the polysaccharides are entirely 
omitted. Considering the importance at present 
of the production of organic chemicals by 
micro-organisms, a brief account at least of 
the manufacture of acetone, butyl alcohol, 
lactic acid, citric acid, gluconic acid, sorbose, 
etc., should have found a place in the chapter 
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on Fermentation and Enzyme action. Baeyer’s 
. Strain Theory has not received adequate 
treatment under Polymethylenes, particularly 
its limitations. Ruzicka’s work on civetone 
and muscone could have been given in some 
detail as confirming Sachse and Mohr^s theory 
of strainless rings. 

Only a few terpenes regarded as important 
from the examination point of view have re- 
ceived attention. The interrelationship of 
carvone, terpineol and dipentene and their 
intercon version might have been indicated. 
Synthesis of terpenylic acid is better located 
on p. 62 than on p. 71. Synthetic substi- 
tutes of rubber deserve ampler treatment. The 
recent synthesis of nicotine is an unfortunate 
omission. There is a tendency to omit the 
names of chemists responsible for partial or 
total synthesis (Robinson’s Synth3sis of 
Tropine, p. 114, for example). It is gratify- 
ing to note that the recent synthesis of qui- ^ 
nine by Woodward and Doering has found a 
place though the names of the authors have 
been omitted. Flavones, flavonols and antho- 
cyanins form a natural group on account of 
their close relationship. The chapters on dyes 
and, colour and constitution could go 
together. The chemistry of indigo should have 
been discussed at greater length giving the 
latest developments in manufacture and its use 
at present in the solubilised form. The newer 
method of manufacturing anthraquinone from 
o-benzoyl benzoic acid dispensing with an- 
thracene as raw material might have been 
given. The chapter on drugs is good but a 
more detailed account of the sulfa drugs is 
necessary. Vitamins and hormones have been 
dealt with rather briefly. Students would appre- 
ciate a clear and lucid account of the theory 
of resonance and its applications in structural 
organic^ chemistry. The chapter on physical 
properties and chemical constitution may be 
restricted to such properties as are applied at 
present for solving problems of chemical con- 
stitution, with mention of specific cases where ’ 
they have been of help in deciding chemical 
constitution. Electronic interpretations of 
some of the reactions or later ideas of reaction 
mechanisms should have been indicated in the 
chapter on condensations and other reactions. 

On the whole, the authors have given as many 
useful facts as possible- under each topic, to 
make it useful from the standpoint of exami- 
nations, but the more enterprising class of 
students would appreciate a fuller treatment. 
References to literature would enhance the 
value of the book and the errata list which is 
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really too long will no doubt be reduced to 
minimum in the next edition. M. V. S > 

Botulinum Bacilli and Their Occurrence i 

Sweden. By John Fahraes, StockholiitJ' 

1949. 

This beautifully got up monogram on Boti,xl i •* 
num bacillus gives an exhaustive review of ^ 
subject since its discovery by Ermengem. O 
interesting feature of various strains, A, B, C • 
D, E, etc., is that their biochemical active i 
such as carbohydrate fermentation and proto c > 
lytic activity is a function of the locality 
occurrence. The organism is anaerobic, spor< ^ 
forming gram-positive bacillus, the spores 
ing highly heat resistant. The pathogenic* i t* 
is due to toxin whose maximum titre was 
tained in peptone broth or in coagulated £:> i*<' 
tein and peptone at 25-30® C. The toxino 
heat labile, acid resistant but sensitive to 
kali, therefore is absorbed in the stomach. 
duodenum when ingested. Chickens, pigeoii 
cats, rabbits and guinea pigs are found to I; 
sensitive to it. Chickens have been founci 
become paralysed and dying from consumpt i < 
of food remains which have caused humari i: 
toxication. The organism has been isolinl 
from the intestinal contents of birds ci i 
botulinum. The toxic effect is most markoci 
the central nurvous system in the bulbar roji* i 
of the pons neucleii and anterior horn o f t 
cord. Some workers have observed noticosi I 
effect on autonomic nervous system . 
guinea pig dying from this toxine miliar y t 
crosis of the parenchyma of the liver wo.*> i 
served by some workers. The toxic effot*! 
due to the toxine. The organism is a 
phyte found in soil and in excreta of pigs.; i* 
birds, etc. Epidemiological data regard i 
mode of infection have been well described „ 
organism being imbibed through contami t'l 
meat, pork, fish and even vegetables pai*tl 
larly beans manured with contaminated X; 

The toxine can withstand freezing, if ioeo^ 
rated in fruits and vegetables previous to f 
ing. Their distribution in different soil.% 
epidemiological bearings are admirably 
scribed. Workers interested in food poi«'* > 
and similar clinical conditions will fimcl 
monogram is very valuable. K. P. ^4 <• 

A Mathematical Theory of Shaded — 

Motors. By Erik Morath, Transact ons* oj 

Royal Institute of Technology, Stock: li. 
Sweden, Nr 26, 1949. ^ 

The history of shaded-pole jnotors stB.r*'fc,« 

1894 when it was found that by short eixro j 
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a portion of the pole, a salient pole squirrel 
cage motor could be run on single phase. The 
saving in cost due to this winding and a cen- 
trifugal starting switch compared so favourbly 
with the distributed field winding that the 
“shaded" pole motor has held its field over all 
the other types of single phase motors below 
1/20 H.P. W. G. Morill (Trans. AIEE, 1929, 
48, 614-29) has done pioneer work in the field 
of fractional horsepower motors and has 
in his AIEE paper ably analysed their charac- 
teristics with the aid of the Double Revolving 
Field Theory. Interesting methods of deter- 
mining the starting and running performance 
characteristics of the shaded pole motor both 
theoretically and experimentally has also been 
published by F* H. Trickey (Trans. AIEE, 
1947, 66, 143). 

In the present monograph Mr. Morath has 
successfully applied this two-rotating-field 
theory to the solution of shaded pole-motors. 

The author has started with certain basic 
assumptions and presented the equivalent cir- 
cuits of the motor, thus providing a powerful 
tool in the hands of the design engineer for 
studying the effects of motor constants. The 
first section of the analysis is confined to the 
fundamentals of the m.m.f. curves and then 
effects of harmonics are dealt with under a se- 
parate heading. 

The analysis is supplemented by experi- 
mental curves and compared with computed 
values.' The effects of coupling factor, shading 
coil arc, resistance of shading coils, etc., on the 
performance characteristics of the motor have 
been graphically represented. The author has 
not, however, indicated in his paper how the 
constants of the motor have been determined, 
except for the statement that these are deter- 
mined in the usual way. None of the papers 
on the subject has indicated the method for the 
determination of the constants. 

Although the shaded-pole motor is the sim- 
plest of all the single phase motors so far as 
construction is concerned, it is the most difficult 
to analyse from th e mathematical standpoint. 
The author’s approach to the problem marks 
really a milestone in the design of shaded-pole 
motors. The subject has been treated in an 
able manner. The material covered is of in- 
terest to the academic men as well as to the de- 
sign engineers. The author is to be commend- 
ed for this fine and useful worK. 


Pulses and Transients in Communication Cir- 
cuits. By Colin Cherry. (Published by 

Chapman & Hall Ltd.). Pp. 312. Price Z2sh. 

net. 

The study of television, pulse modulation, 
radar, picture telegraphy and similar subjects 
involves a thorough knowledge of transient 
response of networks. When dealing with these 
subjects one is generally confronted with the 
problem of waveform distortion. In such cases 
it is not sufficient to know only band-width but 
also the knowledge of the response to waves 
of given shape — pulse or steepedged waves — is 
essential. A great mass of literature has 
accumulated concerning the transient behaviour 
of communication circuits but most of the infor- 
mation concerned therein Is expressed in the 
form and style of the professional mathemati- 
cian. This creates difficulties for engineers ac- 
customed to the ideas and practices of sine 
wave type technique and who want to supple- 
ment their knowledge of steady state circuit 
theory by a study of transients. This book 
which is an introduction to circuit transient 
analysis for communication engineers will serve 
to bridge the gap between the conventional 
method of a.c. theory and operational methods 
of analysis. 

The first chapters after briefly reviewing some 
of the fundamental ideas, such as laws of net- 
work behaviour, impedance functions, free and 
forced oscillations in a mesh, etc., establishes 
the physical ideas behind the solutions of diffe- 
rential equations associated with linear circuits 
and explains the difference between initial 
impedance and steady state impedance. In a.c. 
vector theory both trigonometrical and expoten- 
tial notations are used. Chapter 2 points out 
the convenience of using the latter notation. 
After explaining the conjugate vectors the 
chapter deals in more detail with the frequency 
spectra of modulated waves, pulses and tran- 
sients by means of Fourier analysis. In prac- 
tice all wave forms are produced by some types 
of electric circuits. The steady state charac- 
teristics of circuits form the subject-matter of 
the next chapter. After classifying the net- 
works into different groups and dealing with 
several such as transfer functions, 

transfer impedance, etc., system of conjugates 
is applied to explain the selectivity character- 
istics of communication networks. After 
consid,ermg the effects of dissipation on the 
steady characteristics, the chapter concludes 
by discussing the “Ipw pass-band pass analogy”. 
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The complete steady state characteristics dis- 
cussed in Cnapter 3 maybe utilised to determine 
the response of communication networks to a 
transient wave, provided the magnitude and 
phase shift distortion of every Fourier compo- 
nent in the applied transient introduced by the 
network- be considered. Chapter 4 is concern- 
ed with the response of networks. The spec- 
trum of output response transient involves 
Fourier integral. In many cases, evaluation of 
Fourier integral becomes difficult. So the 
method of attack to determine the transient 
response of a network by means of steady state 
characteristics is limited. However, the ideas 
behind the method are of great importance and 
can be made useful for practical computations 
of transient response which can be extremely 
helpful for finding an approximate answer. 
Two examples, ‘response of a network to a 
symmetrical drying waveform’ and ‘response 
of a network to a skew-symmetrical driving 
waveform’ elucidate the usefulness of trigono- 
metrical notations as they make more apparent 
the symmetry relations between the compo- 
nents of spectra and of network characteristics. 
The case of a resistance loaded tetrode ampli- 
fier with regard to its response to transients has 
also been considered by Fourier integral as an 
illustration. The response of a linear network 
to a transient having complex wave forms, 
which, if not possible to be expressed analyti- 
cally, may be derived by considering the tran- 
sient to consist of a number of step waves of 
suitable amplitudes and times of starting. By 
finding an analytical expression for the res- 
ponse of a network to a step wave, it is possi- 
ble to find the response to other transients of 
known analytical form by means of Hamel’s 
integral, provided the integral can be evaluat- 
ed. The step wave is a basic wave form in 
circuit transient analysis and from this point 
of view, this method merits attention. The 
chapter ends with a consideration of the cir- 
cuit response to an extremely short pulse. It 
is sometimes necessary to know the general 
points regarding band width or build-up time 
instead of exact transient response. Chapter 5 
deals with the approximation which simplifies 
to a great degree the calculations of transient 
response. It is also shown how by assuming 
certain geometric shapes of characteristics, 
soluble Fourier integrals may be obtained and 
the relation between band width and build up 
time can be determined with comparative ease. 
In television and radar channels it is necessary 
to produce certain desirable forms of response 
characteristics with a number of amplifier 
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stages. Chapter 6 is concerned with the tran- 
sient response of multistage amplifier consist- 
ing of tetrode or pentode valves with particular 
reference to accuracy of signal reproduction. 
At the end of the chapter, signal to ncise ratio 
and band width is discussed. Chapter 7 dis- 
cusses thoroughly the effects of unequal dis- 
tortion of sidebands of an amplified modulated 
carrier and a method has been described by 
means of which distortion of steady state signal 
or transient wave with any depth of carrier 
modulation and any type of channel character- 
istics may be calculated. This chapter requires 
a careful study. In the last chapter response 
of communication networks to very short im- 
pulses has been dealt with. This chapter in- 
troduces the idea of echoes to explain clearly 
the physical meaning of signal distortion and 
gives a clear picture of Fourier Transforms, 
avoiding at the same time mathematical com- 
plexities, This book ends with an appendix 
on the probability function response charac- 
teristics. 

It is hoped that this book with its careful 
and lucid expositions of a difficult subject, will 
prove to be a very important and use- 
ful contribution to scientific literature. The 
author is to be congratulated for his successful 
attempt in presenting a clear physical picture 
of transient analysis. This book is strongly 
recommended to those especially who are en- 
gaged in radar and television work. 

■ ' ■ ' ■ ' , S. K. C. 

The Floral Year. By L. J. F. Brimble. 

(London: Macmillan & Co., Ltd.), 1919. 

Pp. xiv+622.. Illustrated 3 Osh. nett. 

The Floral Year is a book which may be ap- 
propriately described as nautre’s pageant of 
colour in print. It is a fascinating book which 
takes one closer to nature in a more plea.s ing 
way than many other books on natural history can 
do. It has the touch of an artist apart from 
that of a botanist. Mr. Brimble, the author, who 
is well known for the several popular books 
written on botany, will now increase his popu- 
larity by bringing out this book which is rhffe- 
rent in many respects. Even popular books on 
plants have to conform to some system or clas- 
sification in their treatment hvXThe Floral Year 
follows more the nature’s calendar which is 
more flexible than the rigid calendar of an 
astronomer. It is nature’s floral almanac 
which- obviously cannot adhere too rigidly to 
say set rules but all the same appears to con- 
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form generally to seasonal influence in a broad 
sense. 

The author’s treatment of the floral march 
or procession commences with the winter sea- 
son symbolically the quiescent or the passive 
period of nature, when nature reveals more of 
its bleaker aspect and progresses through the 
spring and autumn which bring forth the rich- 
ness and grandeur of the plant world. Tiie 
autumn culminates in the mellow and subdued 
aspect of nature, rich in its bounty of ripened 
seeds and fruits and the gathering harvest. 
The pageant reveals that there is colour almost 
the year round. Even at the peak of winter 
season there is enough colour observed in the 
dark green of the yew, the scarlet berries and 
the glassy green leaves of the holly and the 
snowwhite berries of the mistletoe which de- 
corate the homes at Christmas-tide. The win- 
ter scene outlining the trees and shrubs shroud- 
ed in a mantle of white revealing the out- 
line of every twig is something majestic and 
unforgetable. 

This fascinating book is enlivened by beauti- 
ful verses from such great authors as Chaucer, 
Shakespeare, Wordsworth, Gray, Milton, Gold- 
smith, Shelley, Keats and Whitman, Coleridge 
Bridges, Sack Ville-West, Walter-De La Mare 
and many others. All this is beautifully blended 
with information on the season of the year, the 
general characteristics of the plant, the pecu- 
liarities of the habitat and the uses of the 
jDlants that flower in different months begin- 
ning with January. 

In the introductory chapter the author gives 
in brief -non-technical terms, the botany, to 
enable the amateur to get a knowledge of the 
different types and parts of plants, the life- 
cycle including the processes of formation of 
{lower and fruit and lastly the classification. 

The book contains a large number of good 
illustrations and 24 very beautiful coloured 
plates. This book should be welcomed by ajl 
lovers of plants, both amateur and professional 
and it should find a place on the library shelf 
of all colleges and schools. 

The excellent get-up leaves nothing to be 
desired. 

L. S. S. Kumar. 

Essentials o£ General Cytology- By R. A. R. 

Gresson (Edinburgh University Press, Edin- 
burgh), 1948., Pp. ix + 184. Price 21 sh.net. 

The Edinburgh University Press have issued 
a book on the general cytology of plants and 
animals as No. 2 in the series 'Science and 
Mathematics’. The book has been prepared by 


Dr. Gresson with contributions on plant cyto- 
logy by Helena Heslop Clark. The book is 
intended to give a groundwork on both animal 
and plant cytology and deals with nuclear as 
well as cytoplasmic structures. 

In a subject of such vast scope each author 
has to make his own choice as to what he is 
to retain and what to omit. The present book 
deals comprehensively with microscopic struc- 
ture and emits much of physiology and biochem- 
istry of the ceil. A student who wishes to 
specialise in microscopy will find the essentials 
clearly presented, and as intended, the book 
will be helpful to teachers of this subject. Three 
aspects of cytology get detailed treatment, the 
chromosomes in relation to heredity, structure 
of Golgi material, and morphology of reproduc- 
tive structures in plants. There are brief 
chapters on cytology of Protozoa and cytology 
of pathological animal cells. 

The author^s special subject Golgi Material 
gets detailed treatment, and in comparison to 
this topic, the other subjects are briefly dis- 
cussed. The space devoted to reproduction in 
plants could have been better devoted to more 
rigorous treatment of connection between 
Mendelism and chromosomes, for, the first 
mentioned subject is fully dealt with in text- 
books of Botany. The groundwork in Genetics 
becomes important if the chapters on chromo- 
somes and evolution, and cytoplasm and here- 
dity are. to be useful. In this manner it is 
possible to mention other topics worth greater 
detail, e-g., chloroplasts, plant cell wall, or the 
enormous variation in differentiated plant or 
animal cells. However, Dr. Gresson’s selection 
is a welcome addition to books on cytology. 

The illustrations and plates of microphoto- 
graphs are excellent and would be ox great use 
to the student. As indicated in the jacket, the 
book represents the highest tradition of Scottish 
typography. Only error detected was in p. 161 
para 5 where 10 grams is stated and 1 gram is 
probably intended. 

C. G. 

A Study o£ the Influence of Impurities in the 
Solvent on the Induction Periods, and Rate 
of Formation of Grignard Compounds. 
Making a systematic study of the course of 
the Grignard reaction, H. Mackle (Proceedings 
of the Royal Irish Academy, Volume LII, Sec- 
tion B, No. 4, December 1948) has shown that 
when the reaction was carried out in commer- 
cial ether dried over sodium, wire, the induc- 
tion period was 14*3 minutes. With ether purifi- 
ed elaborately by successive treatment with 
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water, potassium bicarbonate solution, satu- 
rated mercuric chloride, strongly alkaline 
potassium permanganate and concentrated 
ferrous sulphate solution, and then washing 
with water and drying and distilling over 
sodium, the induction period was only 5 • 1 mi- 
nutes. When ether purified as above and then 
once again distilled over MeMgl was used, in 
addition to the reduction in the induction 
period, the yield also increased considerably. 
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The author has confirmed that the Grignard 
reaction proceeds much slower in benzene than 
in ether. 

A simple method for measuring the relative 
induction periods and relative rates of forma- 
tion of Grignard compounds is described and 
the mechanism of their formation is discussed. 

B. H. Iyer. 
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SCIENCE NOTES AND NEWS 


Hospital Section for P.A.S.B. 

" The Pan American Sanitary Organisation, 
which is also the Regional Office of WHO, is 
establishing a new section to deal with the 
problems of surveying, planning, equipping, 
and modern methods of administration and 
management of hospitals of the participating 
governments. Mr. Felix Lamela has been 
appointed its Chief, with offices at the P.A.S.B. 
Hqrs. at Washington D-C. The immediate 
programme of activities includes the organiza- 
tion of the Third Inter-American Institute for 
Hospital Administrators which will be held 
in Rio de Janeiro, Brazil, in April "1950. The 
Brazilian Government, through the Ministry of 
Education and Public Health, has appropriated 
the sum of 300,000 cruzeiros ($ 15-000) as 
grant-in-aid to cover in part the cost of organi- 
zation of this short, intensive academic course 
of study for hospital administrators of the 
Western Hemisphere. A prominent group of 
outstanding educators of the leading educa- 
tional institutions will form the faculty. 

Decrease in Solar Activity 
The Kodaikanal Observatory (Annual Re- 
port, 1948) observes that the sunspot activity 
reached its maximum by the middle of 1947 
and declined in 1948; and that there has been 
an equatorial drift of the zones of maximum 
sunspot activity and a poleward drift of the 
zones of maximum prominence activity. Twice 
in 1948, the sun’s disc was free from spots un- 
like the previous two years. Visual and photo- 
graphic observations of the brilliant comet 
which appeared in the southeastern sky at 
dawn in November 1948 were made between 
November 11 and December 14. The magne- 
tic observatory has a project to correlate solar 
phenomena with terrestrial magnetic distur- 
bances. 


M.Sc. Degree Award 

On the recommendation of the Board of Exa- 
miners the thesis entitled “ Histological Study 
of Endocrine Organs of Pteropus Edullis by 
Mr. C. Seetaramayya, M.B.B.S., has been de- 
clared to qualify for the M. Sc. degree in Phy- 
siology of the Andhra University. 

National Nutrition Association of India 

The All-India Nutrition Board, founded in 
1936, has been reconstituted into the National 
Nutrition Association of India. Its inaugura- 
tion was held on 3rd September at Darbhanga 
Hail, Calcutta. Dr. A. C. Ukil, welcoming the 
delegates, referred to the import of 4-5 million 
tons of cereals costing about Rs. 250 crores. 

The Honourable Rajkumari Amrut Kaur in- 
augurating the session discussed how the newer 
knowledge of Nutrition could help to improve 
the diet of the lower economic groups. She 
urged the greater use of subsidiary foods, like 
sweet potato flour, defatted groundnut cake 
and potato, with a view to conserve foreign 
currency. 

During the session symposia on (a) Food pro- 
cessing and Food supplements, (b) Population, 
Production and Public Health, (c) Nutrition 
Research, were held. 

Award for Wool Research 

Mr. T.Madhava Menon, M-Sc. (Leeds), Pro- 
fessor of Applied Chemistry, • Maharaja’s 
College, Ernakulam, has been awarded a Cer- 
tificate of Merit and Silver Medal by the Wor- 
shipful Company of Woolmen of Great Britain 
in appreciation of his thesis on The Super- 
contraction of Animal Fibres Associated 
with this award is a money prize offered by the 
British Wool Federation. 


Editor: M- Sreenivasaya, B-A-. F.I.I-Sc-, F-A-Se. 
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^‘CREATE MORE WEALTH’’ 


TN the course of his stirring? message to 
the Nation, Sardar Vallabhai Patel, 
Deputy Prime Minister of India, has called 
upon his countrymen to produce more, 
spend less and waste nothing’ \ Freedom 
from political bondage has been won ; the 
economic freedom which is the basis of 
national prosperity and political stability 
has still got to be achieved, if wc are to 
consolidate ourselves as a free and inde- 
pendent nation. In the attainment of 
economic indcpendcnca, the resources of 
science and technology have to be mobilis- 
ed and harnessed. Addressing the convo- 
cation of the Benares University on the 
20th of this month Mr. K. M, Munshi, our 
scholar-statesman, declared, “ In India 
population is increasing ; food supplies are 
tragically short and our command over 
technology remains rudimentary. Science, 
therefore, for us is not a matter for luxur 5 ’'; 
it is a matter of life and death.” On the 
same day at Delhi, Pandit Nehru address- 
ing the citizens of the Metropolis, appealed 
to his audience to make the country self- 
sufficient with regard to food* Importatio^ 


of food, he said, is a waste of national 
wealth. 

The gravity of the economic crisis that 
faces us and the immensity of the task 
that lies ahead has been repeatedly 
emphasised by our leaders and industrial- 
ists. The time has come for clear cut 
policies and for strong and determined 
action. Speaking about food production 
Sardarji appealed for the co-operation of 
every citizen. We have in hand so many 
schemes of irrigation. We have a huge 
area of cultivable waste which is waiting 
for the hands that can plough. Even the 
areas under cultivation can, with diligence 
and well directed efforts, be made to yield 
more. We have a big reclamation pro- 
gramme which is being financed from the 
money that we borrowed from abroad. In 
addition, we have programmes for sub- 
sidising schemes of food production. If 
we can concentrate on all these, I have no 
doubt that, in spite of the economic situa- 
tion of to-day, we can produce enough to 
feed ourselves and reduce the heavy dr'ain 
of freight and profits which we obligingly 
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‘‘ Create More Wealth ” 
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remit to foreign growers and shippers. 
Just think of it. If we had at our disposal 
the amount which v/e have spent^ on food 
imports during the last three years, we 
would have completely rehabilitated those 
unfortunate brothers and sisters of ours 
who have had to leave their hearths and 
homes in Pakistan and who are still look- 
ing up to us for relief and succour. It 
bleeds my heart to see so many unfortunate 
countrymen living in conditions of filth 
and poverty. Let those, who pass by them, 
reflect for a moment how they themselves 
are contributing to their misery by failing 
in their duty to help themselves and help 
us in ensuring self-sufficiency in food.” 

Appealing to industrialists and labour, 
Sardar Patel said, “ Government, industry 
and labour must all play the game in a 
spirit of national service. We must all 
have the fullest sense of national emer- 
gency ; we must close our ranks as we 
do in the presence of a common danger; 
we must tighten our belts to give the 
nation the tribute we owe to it ; we must 
all contribute our might to the creation of 
that huge reservoir of funds, both here 
and abroad, which we need to back our 
national effort for a happier and better 
state of living. Who flourishes if the 


country sinks into economic slavery ? Who 
sinks if the country prospers ? Let that 
be our ruling sentiment, let that be our 
ruling thought. Let industrialists concen- 
trate on getting the maximum out of their 
plants and machinery ; let labour lend its 
helping hand to the industrialists to exploit 
their resources to the maximum national 
advantage. It will be government’s duty, 
which they must discharge, to ensure that 
the decks are cleared for action and there 
are no impediments, no bottle necks and no 
red-tape. The wheels must move with 
clock-like precision and perfect smooth- 
ness and there must be no mutual fault- 
finding. . The tradesmen have also to do 
their part. It is their duty to ensure that 
the produced articles reach the consumer 
with the minimum of difficulty and at the 
minimum of extra cost. In such an in- 
exorable and unrelenting struggle for exis- 
tence, mercenary motives must not be 
allowed to rule to the exclusion of patriotic 
duty.” 

In this hour of grave emergency, the 
scientists and technologists should play 
their full part and extend their active 
support in implementing development pi'o- 
grammes directed towards the liberation 
of our motherland from economic bondage. 


INDIAN SCHOLARS IN AUSTRALIA 


^NE of the practical outcomes of the 
^ Australian Goodwill Mission which 
visited India last year, is the grant of 
Fellowships to Indian students to enable 
them to carry out post-graduate work in 
Australia (Curr. 5ci., 1948, 17, 232) . 

One senior and two junior fellowships 
for the year 1949-50 have been granted by 
the Australian Government to three Indian 
scientists. The Government of India are 
proposing to reciprocate this enlightened 
gesture by granting similar Fellowships to 
Australian workers in science, for study 
at research centres in India. The period' 
of study in Australia' extends from six. 
months to two years; all expenses including 
those of travel from the home; country are 
met by the Commonwealth. 

•Dr, _K..V. Krishnamurthy, who holds the 
senior fellowship, is canning out inVestiga- " 


tions on the native flora and breeding in 
commercial crops at the Botany School of 
the University of Sydney. Messrs. P. K. 
Shukla and Tejwani are the other two. 
The former is studying the cytogenetics of 
linseed in Waites' Agricultural Institute in 
Adelaide, while the latter is specialising in 
Agricultural Chemistry at the same centre 
of research. 

The scholars are full of praise for the 
excellent arrangements which have been 
made by the Commonwealth Government 
to make their stay pleasant and fruitful. 
We learn that during the next year five 
instead of three are to be invited. The 
selection of candidates will be made by the 
Education Ministry of India; the final 
choice will however rest with the Common- 
wealth' Selectioh Board, Australia. * ' 
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NOBEL AWARDS FOR PHYSICS, 

T he Swedish Academy of Sciences has 
awarded the Nobel Prize for Physics 
to Prof. Hideki Yukawa, the distinguished 
atomic scientist, now on the staff of Colum- 
bia University, N.Y. 

As early as 1935, Prof. Yukawa introduc- 
ed a new field of force, responsible for 
short-range interaction of the neutron with 
the proton, but different from the so-called 
neutrino-electron field. Its most important 
consequence was that the field should be 
accompanied by new types of quanta, obey- 
ing Bose statistics and each having the 
elementary charge +e or — e and proper 
•mass m,, about 200 times that of the 
electron. The subsequent discovery of 
mesons in cosmic radiations with mass 
about 200 times the electron mass has 
confirmed that these mesons are identical 
with the quanta associated with the nuc-^ 
lear field. His other outstanding contri- 
butions include those on Dirac’s generalised 
wave equations, islow neutrons, theory of 
j8- disintegration, y-ray encounter, scatter- 
ing of mesons by nuclear particles, etc., etc. 
Dr. Yukawa is the first Japanese scientist 
to be awarded this exceptional and world 
renowned distinction. 

The Nobel Prize for Chemistry of this 
year has been awarded to Dr. Williams 
Francis Giauque, Professor of Chemistry, 
Berkeley, University of California. For 
his invention and first application of 
adiabatic demagnetisation method of pro- 
ducing low temperatures below 1° absolute, 
he was awarded the Chandler Medal of the 
Columbia University in 1936; and for his 


INDIAN SCIENCE 

T he 37th Session of the Indian Science 
Congress Association is due to be 
held at Poona from January 3 to 8, 1950 
under the presidentship of Professor P. C. 
Mahalanobis, F.R.S. 

The executive committee of the Associa- 
tion has planned a detailed programme to 
cover all branches of Science. 

. Distinguished scholars and administra- 
tors from many parts of India are expected 
to; attend. A number of distinguished 
foreign scientists from the U.K., the U.S.A.. 
France apid the U.S.S.R. have also been 


CHEMISTRY AND MEDICINE, 1949 

discovery with Dr. H. L. Johnson of Oxygen 
Isotopes 17 and 18 by means of absorption 
of sunlight in the earth’s atmosphere, he 
was awarded the Elliott Cresson Medal of 
the Franklin Institute in 1937. He has been 
a member of the American Philosophical 
Society since 1947. 

His publications include many papers on 
the third law of thermodynamics; applica- 
tion of spectroscopy and quantum statistics 
to calculation of chemical equilibria; and 
low temperature calorimetric investigations 
of condensed gases. 

The Nobel Prize for Physiology and 
Medicine has been jointly awarded to Dr. 
Walter Rudolf Hess, Swiss Physiologist, 
Director of Physiological Institute, Zurich 
University, and to Dr. Antonio Gaetano de 
Abrou Freire Egas Moniz, skilled neuro- 
logist of Lisbon University. 

A specialist in the circulatory and ner- 
vous systems, Prof. Hess has studied the 
reactions of animals to electric shocks, and 
has been able to determine how parts of 
the brain control organs of the body. 

By applying electrodes to different parts 
of a cat’s brain and by stimulating, he was 
able to reproduce specific normal responses 
to external stimuli! in the animal. 

Dr. Moniz, famous neui'ologist, was the 
first to work out the way to treat psychosis 
by prefrontal lobotomy, by which import- 
ant nerve connections in the thalamus and 
prefrontal lobe can be severed so as to 
provide relief for schizophrenics and 
maniac depressives. Dr. Moniz is the first 
Portuguese to be awarded the Nobel Prize. 


CONGRESS, POONA 

invited. Information has been received 
that Professor Desmond Bernal of Birbeck 
College, University of London, Sir Robert 
Robinson, President of the Royal Society, 
accompanied by Lady Robinson, the Atomic 
Physicists Professor Joliot-Curie and 
Madame Joliot-Curie, Prof. Herman Mark, 
who is an authority on Polymer Chemistry, 
and Dr. E. U. Condon, Director of the 
National Bureau of Standards, Washington, 
will attend the session. It is also hoped 
that Prof. W. A. Engelhardt, Pavlov Insti- 
tute of Physiology, Academy of Sciences, 
U.S.S.R., will come. 
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THE INSTITUTE OF PALEOBOTANY, INDIA'^ 


A t this solemn hour, in the presence of 
this distinguished gathering, it is my 
special privilege to request the Prime 
Minister of India to lay the foundation- 
stone of the new buildings of the Institute 
of Palaeobotany. 

This is in some ways a unique occasion. 
For, this Institute is the first and only one 
of its kind in the world. And in asking 
you, Sir, to do us this great honour I feel 
I have something of a personal claim upon 
you. 

Palaeobotany is the common ground bet- 
ween Botany and Geology— it is in fact the 
botany of the rocks. As one who has had 
to do with the creation of this Institute and 
with the direction of its activities during 
the past few years I may be allowed briefly 
to explain that here we study not only 
fossil plants but also the rocks in which 
they are found. Experience has taught us 
that it is only thus that we can form any- 
thing like a full picture of plant life 
through geological time. 

In the same way as a child's walk is 
made up of a series of falls, the edifice of 
Science is erected upon a series of mistakes. 

The Science of Palasobotany began some- 
what like a purely academic pursuit, a 
study of curios. Gradually the point of 
view hals changed as it always does with 
time, and it has revealed new vistas. The 
whole outlook has now widened beyond 
recognition. To-day the study of fossil 
plants, pursued with modern techniques 
and with due regard to its repercussion, 
upon all the bordering sciences, already 
occupies a respectable place among the 
sciences and fully deserves the support that 
it is now receiving from all sources. It 
would not only allow us glimpses into the 
evolutionary history of plants, but helps us 
more and more accurately to tell the ages 
of strata and thereby to explore the mineral 
-wealth of the earth, particularly coal and 
oil, to picture the geography of the past, 
and to understand the structure of the 
earth’s crust with its recurring phases of 

Abstracts from the unaltered rough notes 
of the speech delivered by the late Professor 
Birbal Sahni, F.R.S., on the occasion of the 
laying of the foundation-stone of the Institute 
of Palaeobotany, by the Hon’ble Pandit 
Jawaharlal Nehru, Prime Minister of India and 
Minister for Scientific Research, on 3rd April 
1949, 


earth movements some of them affecting 
entire continents. 

With modern methods of study, geologi- 
cal formations many thousands of feet thick 
which geologists were accustomed to regard 
as barren of fossils and therefore not 
datable, have been shown to be teeming 
with microscopic fossils which have thrown 
a flood of light upon their geological age, 
and have given us improved methods of 
classifying the oil-bearing strata. 

The stone, which it will be my privilege 
now to ask you to lay, is a somewhat un- 
usual sort of monument. It ha^s been 
purposely made up in this Laboratory from 
an assortment of rocks and fossils from 
many different countries^ and from many 
geological forms from the oldest to the 
youngest, covering a span of time from at 
least 600 million years ago to only about 
the beginning of the Christian era. The 
specimens have either been collected by 
ourselves or have been presented to the 
Institute by numerous colleagues all over 
the world. Some of them illustrate dis- 
coveries of palseobotanical interest, others 
are of equally great geological significance 
or have importance in economic geology. 

Some of these fossils were discovered 
only a few weeks ago in the Rajmahal Hills 
in Bihar. Slumbering for millions of years 
in the strata, these immortal tilings woke 
up, as it were, under the stroke of the 
geological hammer and again saw the light 
of day for the first time last January. Now 
they have been laid to rest again in this 
stone, as if in a second grave, but with 
their faces uncovered, undying witnesses 
of a strange world of the past. 

Thus, within the limits of our resources 
and the technical exigencies, an attempt 
has been made in this foundation-stone to 
epitomize the entire field of palaeobotanical 
science to-day, not only in India but in the 
world. We have been happy also to com- 
memorate here in this way gifts received 
during the past 30 years or more from 
colleagues in far-off countries. 

It is our hope that in this stone a link 
will have been forged in the chain of inter- 
national goodwill and cultural co-operation. 
By laying this foundation-stone you will 
therefore be helping us to achieve for this 
young Institute a hopeful future ^of broad 
and truly international outlook which is 
one of our main objectives. 
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\xrHEN we contrast the demands which 
democracy makes upon the citizens 
of a State with the actual condition of edu- 
cation in the different countries of Asia, 
the picture is one of grave and anxious con- 
cern. It is true that in some exceptional 
cases the problem has been largely master- 
ed. We have Japan which, according to 
figures available for 1946, has a literacy 
figure of 99%. Lebanon in the Middle East is 
also reputed to have a high literacy figure. 
Turkey has for 1945-16 literacy of 60% in 
towns and 40% in villages. Philippines 
with its figure of 52 -6% is also comparati- 
vely well placed. Ihe same remarks 
would apply to Ceylon, Thailand, Burma 
and China. We cannot, however, gauge 
the magnitude of the problem by percen- 
tages alone. China has a literacy figure of 
over 50%, If wc take the total population 
of China to be 450 millions, this would 
give an adult population oC about 225 
millions. It is unlikely that the percentage 
of literacy will be the same for adults as 
for children and adolescents. Even if this 
questionable assumption is granted, the 
number of adult illiterates in China would 
be some 125 millions. 

If we take the figures for India, we find 
that in pre-partition India, the total number 
of literates according to the 1941 census 
was 37 millions. Assuming that the number 
of adult literates is about 40% of the total 
number of literates, this gives a figure 
a little over 15 millions. This refers only 
to the pre-partition Indian provinces, but 
wc may put the figures for adult literates 
after partition at roughly 11 millions. To 
this we have to add the number of adult 
literates in the Statc.s. This is estimated 
to be about 6 millions. The number of 
adult literates in India on the basis of 1941 
census is therefore approximately 17 mil- 
lions against a total adult population of 
about 180 millions, which gives a literacy 
percentage for adults slightly less than 10. 
This is not only unsatisfactory but positively 
disturbing. Naturally the Government of 

^ Abstract of the Inaugural Address by the 
Hon’ble Maulana Abul Kalam Azad at Unesco 
Seminar on Rural Adult Education, Mysore, 
India, on the 2nd November 1949. 


India propose to give first priority to a 
programme of Social Education in its 
schemes of educational development for 
the country. 

We require in India about a million 
teachers for dealing with children of school- 
going age who constitute only about 12 ^/^% 
of the total population. For the adult 
illiterates who will amount to almost 50% 
of the population, we would, even on the 
same basis, require about 4 million teachers. 

If we also make allowance for the higher 
ratio necessary in their case, the number 
of teachers required may amount to almost 
5 millions. Against this, we can, of 
course, balance the factor that the adult 
education courses will perhaps last for 
about 3 months at a time for the first stage 
of literacy. Even then, the number of 
teachers to be continually employed on it 
will be over a million. 

To find the million teachers for school 
children is difficult enough, but if we have 
to find another million for our programmes 
of adult education, the problem becomes 
almost insuperable. But we are consider- 
ing in India the possibility of utili.sing the 
basic school teacher for our programme of 
Social Education. We are also examining 
a proposal to use some kind of social con-^ 
scription by which all educated persons 
will be required to contribute this national 
service for a specified period. If all 
students after matriculation are compelled 
to teach for even six months, this would, 
of course, go some way towards helping 
the solution, but even then the gap to be 
overcome would be considerable. 

There is also the question how far basic 
school teachers or young collegians will 
prove suitable for such a programme of 
National Education. Teaching small chil- 
dren requires in the teacher certain habits 
and attitudes which he may not be able to 
shed when addressing adults. Similarly, 
it is a problem whether young men and 
women just out of school will have the 
necessary patience and insight to be success- 
ful teachers of adults. It is to be hoped 
that the different aspects of this intricate 
question will be carefully gone into and 
recommendations made so as to be of use to 
us and other Asian countries. 


398 


“Current 
_ Science 


OSCILLATIONS OF THE EARTH'S ATMOSPHERE* 


rPHIS- is a new book in the new series. 
^ “ Cambridge Monographs in Physics’’. It 

deals in a concise but comprehensive way with 
thesubject of tides in the atmosphere, an old 
subject which continues to yield a rich harvest 
of results of outstanding interest and import- 
ance. 

■ The most conspicuous characteristic of the 
curve of daily variation of barometric pressure 
in the tropics is its semi-diurnal component 
with the rnaxima occurring at about 10 a.m. and 
10 p.m. and minima at 4 p.m. and 4 a.m. It 
was conjectured by Laplace that this 12-hourly 
variation of the barometer was a tidal effect 
caused by the heating action of the sun and 
that the tides due to the gravitational action of 
the sun and moon were much smaller in ampli- 
tude. For a long time, however, it was not 
clear why the 12-hourly component and not 
the 24-hourly. component was the more promi- 
nent. The suggestion was first made by Kelvin 
that the atmosphere had probably a free period 
of oscillation with period nearly equal to 12 
hours and that the 24-xiouriy thermal tide-gene- 
rating force of the sun amplified the 12-hourly 
free oscillation by resonance. 

Further progress has been achieved mainly 
in this century. Working on Hann’s collection 
of data of solar barometric variation all over 
the world, Schmidt, Simpson and others have 
deduced empirical formulae to represent the 
variation of the semi-diurnal component over 
the earth’s surface. Chapman and his co^ 
workers have analysed most of the available 
mass of barometric data for lunar diurnal 
variation and different components nf solar' 
diurnal variation. Lamb showed that the 
oscillations . of an atmosphere in adiabatic 
equilibrium could be discussed in terms of 
tidal motions of an ocean of equivalent depth. 
Taylor extended Lamb’s result to an atmo- 
sphere with any given temperatures distribution 
and analysing the propagation of air-waves 
from the Krakatau explosion of 1893 and from 
the great Sibrrian Meteor of 1908 showed that 
the -observed velocity of propagation of these 
long air- waves was consistent with the known 


. Oscillations of the Earth’s Atmosphere. 
By M. V. Wilkes. Cambridge Monographs .in 
Physics. (Cambridge University Press, 
Bentley House London, K W. I.), 1949. Pp. xii+' 
76. Price 12/6 net. 


average distribution of temperatu’re in the 
troposphere and lower stratosphere. Taylor 
found that the corresponding free period of 
oscillation of the atmosphere was oaly about 
10 hours and could' not explain the amplifica- 
tion of the 12-hourly component of pressure 
variation. He, however, pointed out that the 
atmosphere could have not only one free period 
but a whole series of free periods, depending 
on the temperature distribution- in tlie atmo- 
sphere. The next advance was made by Pekeris 
who showed that if temp.eratures in tbe atmo- 
sphere had a maximum of about .350® A at about 
60 km. as was required by other lines of evi- 
dence, and if this high temperature was succeed- 
ed in higher layers by a second region of low 
temperature, with temperatures of the order of 
200® A at 80 km., the atmosphere would have 
another free period nearly equal to 12 hours. 
This had been guessed at before by aerologists' 
and has later been confirmed by the V2 rocket 
experiments in America. 

Weekes and Wilkes extended Pekeris’ calcu- 
lations and using the dififerential analyser of 
the ' Mathematical Laboratory at Cambridge, 
computed the resonance curves of the atmo- 
sphere for various assumed temperature distri- 
butions. They have also discussed the 
energy-flow in the atmospherei on the proved 
analogy of the propagation of tidal waves with 
that of electro-magnetic waves in an atmo- 
sphere of varying refractive index. 

All this and- much more have been discussed 
in the first four chapters of the book. In the 
fifth and concluding chapter, there is a general 
discussion of the results and of points requiring 
further elucidation. Tidal motions in the E 
andFregions of the ionosphere discovered by 
Applkon and Weekes in England, and by 
Martyn and co-workers in Australia, their 
relationships with solar and lunar magnetic 
variations, the question whether there is still 
another region of low temperature above a hot 
E region are some of the points touched on. In 
the near future we may expect some of these 
problems to be cleared up. 

This little book expounding lucidly and 
concisely the achievements of classical hydro- 
dynamics in a subject of current interest will 
doubtless receive a hearty welcome from 
students of Mathematical Physics and of Geo- 
physics in particular. 

K. R. Ramanathan. 
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SIR ARDESHIR DALAL 


'^HE sad and unexpected demise of Sir 
Ardeshir Dalai on the 8th of last 
month removes from the Indian scene of 
science and industry an enlightened, patrio- 
tic and farsighted industrialist and a dis- 
tinguished administrator. 

Born on April 24, 1884, Sir Ardeshir 
Dalai received his early education in the 
Elphinston College, and studied later at 
St. John’s College, Cambridge. Entering the 
Indian Civil Service in 1908, he distinguish- 
ed himself in various capacities before he 
became Secretary to the Goveimmcnt of 
Bombay in the Finance Department. He 
was a member of the Bombay Legislative 
Council in 1926. In the following year he 
was called to officiate as Secretary to the 
Government of India, Department of Edu- 
cation, Health and Lands. In 1928, he 
returned to Bombay as Collector and Muni- 
cipal Commissioner. 

On retiring from the Commissionership 
and the I.C.S. in 1931, Sir Ardc'shir joined 
Tatas as a Director. Under his able 
guidance the Tata Iron and Steel Company 
grew from strength to strength. Besides 
being Director of various other Tata con- 
cerns, he was also a Director of the Central 
Bank of India and the Associated Cement 
Companies. 

During the war in 1941, he was invited to 
act as Liaison Officer in India for the Mini- 
stry of Supply and in August 1944, he be- 
came a Member of the Viceroy’s Executive 
Council and was placed in charge of the 


newly created Dcp<irtment for Planning and 
Development. Sir Ardeshir was one of 
the leading sponsors and signatoi-ic\s of the 
well-known Bombay plan for India’s 
Industrial regeneration. In May 1945, he 
visited the United Kingdom to discus.s 
problems connected with post-war econo- 
mic development of India, })articularly in 
the industrial licld, and acquaint(‘d Irimscdf 
with the situation regarding the availability 
of capital goods and the training of c*xpert 
students and technicians. Tie also visited 
the U S.A. to study the possibility of 
obtaining necessary indiustrial machinery 
for factories and mills. In January 194(5, 
he tendered his resignation from the Vico- 
roy’s Executive Council for personal 
reasons. During this short period of his 
connection with the Government of Inrha, 
he formulated a plan for the overs ‘as train- 
ing of technical personnel; it was in pursu- 
ance of this plan, that the GovcM’nmenl of 
India deputed S(.!Voral batche.s of students 
for higher training in research and tedino- 
logy in the United Kingdom and the U.S.A. 
He was knighted in 1946. 

Sir Ardeshir was deeply interested 
in the progress of science in all its aspects; 
he was to a large extent responsible for in- 
spiring the creation of the Tata Institute 
for Fundamental Research under the dis- 
tinguished Director.^'hip of Professor 
Bhabha. He was closely connected with 
the progress of the Indian. Jnsliluie of 
Science and was elected Chairman of the 
Court in June 1947. 


FIAT REVIEWS OF 

A FEW months back this office received for 
^ distribution one dozen copies each of six 
titles of the Fiat Reviews of German Science 
for 1939-1946 and offered them to some selected 
institutiens of India and the neighbouring 
countries of South Asia on the basis of the 
specialised subjects of their research activities. 

It was the intention of the awarding 
authorities that these volumes should be sent 
to those who are actually engaged in research 
on the specialised subjects. Of the i"emaining 
titles of these Reviews a recent consignment 
of 31 titles has just been received at this office. 
The titles are broadly divided under headings 
of Physics, Chemistry, Mathematics, Biology 
and Sciences of the Earth. The number of 
copies available for distribution is again 
limited but as there are more of the special- 
ised branches of studies, there may be 

4 


GERMAN SCIENCE 

opportunities for a wider distribution of the in- 
dividual titles like Nuclear Physic:;, Hydro and 
Aerodynamics, Analytical Chemistry, ('hemo- 
thcrapy, Surgeryr Pathology, etc. Interested 
institutions will kindly help this office by 
sending their subjects of research mention- 
ing at the same lime thc‘ directors of research 
on those special fields. This latter infornuition 
will be helpful to the office in future for locat- 
ing the active centres for contact witlCoutside 
woidd. It is likely that some institutions have 
already got all Fiat volumes from govern- 
mental source and such institutions may 
kindly inform this office in order to keep a 
list of sources of the availability of Fiat 
Reviews and eventually to direct the 
enquirers nearer those sources. — [By courtesy 
of UNESCO Office of South East Asia, Delhi.] 
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ON THE PHOTO-SENSITIVITY OF 
NEON LAMPS AND THEIR USE IN 
COSMiC-RAY CIRCUITS 

Observations of the author and Sarna^ 
have shown that neon lamps exhibit a kind 
of photo- sensitivity, and that this affects 
the performance of cosmic-ray circuits 
employing such lamps. Yeater^ met the 
difficulty by putting some extra lamps to 
produce continuous diffused illumination. 

To test this fact, three lamps were 
exposed to different types of light in front 
of a 250-watt Phillips mercury lamp. The 
various voltages were measured by a 
‘Weston Analyzer’ of resistance 210,000 
ohms/volt. The results are shown in. 
Tablel. 


Table I 


FLASHING VOLTAGE WITH 

XI O qj 

LAMPS P S E 

si I 

z:; PQ 




volts 

volts 

volts 

volts 

volts 

1 

G.Ti.C. NP:-17 

70 

60 

65 

70 

70 

2 

G-E.C. NE-2 

67*5 

60 

62-5 

67-6 

67-5 

3 

G.E.C. E6541-A- 

*90 

87-5 

90 

90 

90 


F-36 (Argon) 







It is clear from tne above that the flash- 
ing voltage is lowered when the neon lamps 
are under illumination, more so with blue 
light.- It was further observed that once 
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the lamps stax'ted glowing there was no 
effect of light on the current flowing or on 
the voltage across the lamp. 

In view of the above, the use of neon 
lamps should be avoided in such circuits, or 
if used, the lamps must be painted red so 
that they become immune to light effect. 

The author is grateful to Mr. B Bhowmik 
of the Delhi University Physics Department, 
Delhi, for providing facilities for this work 
and Messrs. Jugal Kishore, M.Sc. (D. U.) 
and S. K Suri, M.Sc. (Nf. P. L. j, for helping 
and lending the apparatus needed. 

East Punjab University, Om Paiikash. 
Physics Department, 

Government College, 

Hoshiarpur, 

October 17, 1949. 


1. Parkash, Om> and Sarna, H. R., Ind. Jour. 
Phys., 1948, 22, 19. 2. Yeater, Max, L., Phys- 
Rev., 1945, 67, 74. 


ON A STELLATE DISCOCYCLINE 
FROM THE UPPER EOCENE OF 
SURAT-BROACH AREA (BOMBAY 
PRESIDENCY) 

Stellate discocyclines arc important in 
the zonal classification of the Eocene beds; 
and from India and neighbouring I'egions 
the following are known: 

1. Orbiioides asterifera — Described by 
Carter^ from the Laki horizon of the 
Kclat-valley in Baluchistan. Only the 
external characters are known and from 
Carter’s description it appears to bo an 
Aster ocyclina. 

2. Actinocyclina alticostata — Described by 
Nuttair-' from the Middle Kirthar horizon 
of Kutch. 



Upp^'r bocene of JJhodan, near Sur.it. 

3. Pseudophragmina (Asterophragmina) 
pagoda — Described by S. R. N. Rao^ from 
the Yaw stage (Priabonian) of Burma.' 


The stellate discocycline now being 
recorded was collected by the author 
from the Pallatispira-b^d of the Surat- 
Broach area to which an Upper Eocene 
age has been assigned.*^^ The fossil 
has a discoidal test with a mamelon in 
the centre. In complete specimens radial 
ridges do not extend beyond the periphery 
of the test. The specimen figured is 6*3 
mm. in diameter. An axial section shows 
that the radial ridges are built by lateral 
chambers as in the genus Actinocyclina as 
now defined by Bronnimann.^ The fossil 
is unlike any discocycline so far described 
from India, and appears to be very close 
to, if not, identical with Actinocyclina 
crassicostata which Douville'’^ has describ- 
ed from the Priabonian (Upper Eocene) of 
France. 

I am indebted to Prof. S. R. Narayana 
Rao, for his guidance. 

Dept, of Geology, B. S. Tewahi. 

University of Lucknow, 

Lucknow, 

September 17, 1949. 


1. Carter, Journ. Bomb. Br. Roy. Asiat. Soc., 
1861,6, 78-79. 2. Nuttall, Rec. Geol. Sarv. Ind., 
1926,59, 151. 3. Rao, S. R. N., Rec. Geol. Surv. 
Ind., 1942, Prof. Paper 12. 4. — Journ. Mys. 
Univ.j 1941, 2. 5. — , Proc. Nat. Acad. Sci., 

1944, 14 . 6. Bronnimann, Eclog. Geol. Helvat., 
1945, 38, 674. 7. Doixville^’ Bull. Soc. Geol. Fr 
1922, 22. 


GERMINATION OF’, DOUBLE GRAINED 
PADDY IN RELATION TO THE 
ANATOMY OF LEMMA AND PALEA 

In the germination of doublc'grained paddy, 
a peculiarity was observed. Embi'yos in 
the primary and secondary kernels arc 
located facing the lemma and palea respec- 
tively. When the double grained paddy 
seeds are kept for germination, only the 
embryo facing lemma germinates, while 
one facing the palea does not. It was sus- 
pected that the embryo facing the palea 
may not be viable. Naked primary and the 
secondary kernels were taken out of the 
pericarp and put to germination test. It 
was found that the embryos in both the 
kernels germinated, but the embryo in the 
secondary kernel grew less vigorously. 
The mechanical obstruction " of the palea 
apparently prevented the germination. In 
the embryo in the secondary kernel of 
order to confirm the sam*e, anatomy of both 
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lemma and palea was studied in serial sec- 
tions. 

Structure of the lemma at the basal end, 
where the embryo is located, is quite diffe- 
rent from the other portions of the same. 
Throughout its length (5 to 8 mm.) the 
hypodermal cells under the midrib are not 
lignified. These cells are small in size and 
thinwalled. Absence of lignified hypoder- 
mal tissue gives the appearance of a slit at 
this portion. Epidermal cells also are small 
in size compared to the neighbouring epi- 
dermal cells. Further the epidermal cells 
at other portions are corrugated with 
incrustation of silica on both sides while at 
this place they are smooth-walled and de- 
void of any instruction of silica or trichomes 
(Fig. 1). 



Fig. 1. T. S. of lemma at the basal portion. 
^^z—Epiclumis. ^yy^^—Hypodermis. .S'Z— Slif~)ike 
poition of the lemma where the cells of the hypodermis 
are not lignified through which embryo emerges, 
peris perm. Aw—Endosperm. 

In the structure of the palea the outer 
epidermal cells exhibit similar lignifications 
and siiicifications as those found in the 
lemma. The epidermal cells are slightly, 
smaller in size in general and particularly 
they are very much reduced where the palea 
is clasped by the margins of lemma. The 
hypodermal cells are thickened and ligni- 
fied. The structural peculiarity found in 
the case of lemma near the embryo is not 
found here. There are no rows of thin- 
walled cells below the midrib a/s found in 
the case of lemma. 

During germination the pericarp is pushed 
through by the coleorhiza leaving a cavity. 
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in front of the rootcap. Primary root soon 
elongates and fills the cavity. On further 
growth the root extends upwards in the 
diiection of epicotyl for a short distance 
before it responds positively to the stimulus 
of gravity. About this time the coleoptile 
also emerges splitting open the lemma at 
the particular portion described above. In 
the case of palea the lignified hypodermal 
tissue offers mechanical resistance for the 
growth of the embryo in the secondary 
kernel which is also less vigorous than the 
primary embryo. Consequently there is no 
germination. 

To establish mechanical obstruction of 
the palea over the embryo in the secondary 
kernel, half the palea was finely scalpeled 
when the embryo in the secondary kernel 
germinated behind the embryo in the pri- 
mary kernel. 

The author’s thanks are due to Dr. P. K. 
Parija and Mr. K. Ramiah for their valu- 
able -suggestions and assistance. 

G. V. Chalam. 

Land Reclamation Scheme, 

Damodarpur, 

P. O. Sukinda, 

Cuttack (Orissa), 

September 9, 1949. 


VANADAMETRY-PART V 
Volumetric Estimation o£ Uranium with 
Sodium Vanadate 

The present communication deals with the 
determination of with sodium vana- 

date as a reagent. A known volume of a 
0-05 N solution of uranyl sulphate was re- 
duced in a Jones Reduct er according to the 
directions given by Lundell and Knowles 
and later treated with a stream of purified 
air for five minutes. The titration of the 
resulting solution with a standard 

solution of sodium vanadate was not found 
feasible, when diphenyl benzidine v/as used 
as indicator, because of the extremely slow 
development of the colour of the indicator. 
The difficulty is overcome by adding ferric 
alum solution in excess of that required for 
the reaction. 

+ 2Fe + 2Fe'^ 

We have tried another and a novel way of 
overcoming the difficulty of the slowness of 
the end point in the titration of 11'^+ with 
sodium vanadate. Our experiments have 
shown .that an overall concentration of 
0*01 N oxalic acid is enough to catalyse the 
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sharp development of the indicator colour 
by a drop of 0*05 N vanadate solution at a 
temperature of 50'\ In the following 

Table I 

Reduced ur;iniiini solution -1~ exe(‘ss 5*0 nil. 

of phosi>horie acid (1*7.5 sp. gravity) -h 1*0 ml. of 0*l/o 
diphenyl benzidine. Total voluim; of solution BOO ml. 
(overall ronectUration of sul’pluiiie acid above 1*0 N). 

Mini t'tiuivalenls of uranium 


I liihvomatc method 

0*5(10.5 

()-.l(l7l) 

O-lTelO 

()-2038 


Vanadate method 

0*,5120 

0*T)7() 

0*2r>.f() 

()-2000 


experiments, the U" " solution was rapid- 
ly brought to 50” C. in two to three minutes 
after addition of 3.0 ml. of 1. ON oxalic 
aeici and 1.0 ml. of diphenyl benzidine and 
then quickly titrated with standard sodium 
vanadate solution to a blue violet colour. 
The rc.sults recorded in Table If show that 
this direct method also give's accurate re- 
sults. 

Table II 

Aiiumnt <if iiriuuiim Ccmiul (in milli oquivnlents) 


Cejic sulphate methotl 

o-imo 

()*42<hS 

o-aoid 

0*35(52 
(}• 0,150 


Andhra University, 
W allair, 

August 25, 1949. 


Vaiul.ale method 

o*9:mo 

()*-i:i0,3 
()*:h)09 
0- 70.30 
0*3.5.57 
()*00I0 


M. Narasxmhasastri. 
G. Gopala Kao. 


DIELECTRIC CONSTANTS OF CASHEW 
SHELL OIL 


The dielectric constants of commercial 
cashew shell oil, the main constituents of 
which are: — 


on 

/\coon 


oir 

/\ 


Anacnrdic Acidj Anacardoh 

, L/JCir>U27 l^/*Ci5Tr.>7 

(formed by the decarboxylation of anacardic 
acid during the initial heat treatment of the 
raw oil) and 


on 

/\ 

Cardol I 1 

I'l O r UflT 

have been studied. The investigations 
conducted on six commercial samples from 
various sources of different compositions 
reveal : — 

(1) Cashew shell oil can be distinguished 
from cocoanut, linseed, olive, poppy seed, 
perilla, rape seed, sesame and tung oils 
(dielectric constants ranging from 3*0 to 
3*6 ^ at room temperature and audio 
frequency), by its decidedly higher di- 
electric constant (4*6). Castor oil has 
nearly the same dielectric constant as 
cashew shell oil. 

(2) The dielectric constant of the bicar- 
bonate soluble constituent increases con- 
tinuously with temperature between 30 to 
100° C. The’ neutrals which form a small 
portion of the oil have a low dielectric 
constant with a negative temperature co- 
efficient. Temperature variation of the 
dielectric constant of the oils and their 
respective bicarbonate insolubles differs 
considerably. This iis attributed to vis- 
cosity effects due to self-polymerized 
products and to the different proportions 
of anacardol in the two cases. 

Complete experimental details are being 
published elsewhere. 

Gen. Chem. Labs., B. R. Y. Iyengar. 

Ind. Inst, of Science, S. Krishnamurthy. 
Bangalore 3, 

October 4, 1919. 


1. Bhattacharya, hid. Jour, Phy., 1936, 10 , 
290. 2. Caldwell and Payne, Ind. Eng. C/iem., 
1941, 33 , 954. 3* liazelhurst, Paint Manfr.^ 

1943, 13 , 273. 4. Paraiijpe and Deshponde, 

Proc. Ind. Acad. Sci., 1935, A-1, 880. 5. Stoops, 
Jour. Phys. Chem., 1931, 35 , 1704. 


THE TEMPERATURE OF ZERO 
CONDUCTANCE OF CERTAIN 
DYESTUFFS 

Kohlrausch and Grotrian explained the 
temperature effect on the conductivity of 
electrolytes by the following equation : 

X, - X, [ 1 + + c'(t-to)‘*^ ’] 

t(, — 0° or 18° C., c being always positive, 
whereas c' may for some substances become 
negative. 

Using Kohlrausch' s data, the equation , 

[1 +c(t— 18) — 18)2] 
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is generally found to hold good for aqueous 
solutions between 0° and 35° C., where 
c'=:0- 0163(0-0 .0174). In some cases, c' 
equals to 0 -0177(0-0 • 0177). Substituting 
these values in the above equation, we obtain 
X^=Xi8[14-c (t-18) + 0.0177 (c-0-0177) 
(t-^18) 2]. Hence the value of 0 when 
t = -38-5° C., i.e., the conductivity vanishes 
for aqueous solutions below -39° C. 

Studying the temperature of zero conduc- 
ttoce for jelly-forming salts of thorium, 
Prakash^ and recently Mushfan and 
Prakash^ have determined its value for 
various negatively charged colloidal system's. 
Nine out of twelve substances studied by 
them attain zero conductance between —20° 
to -30° C.; that of dyestuffs investigated by 
us also fall in the same range. 


Dyes* 

Zero conductance 
temperature 

Methylene Blue 

- 22*5 

Fuchsin 

— 22*0 

Aniline Blue 

-21*0 

Indigo Carmine 

-22.0 

•Bordeaux B 

.. -22*5 

Benzopurpurin 

- 21*5 

Congo Red 

- 21‘5 

• Aniline Brown 

- 22«5 

Methyl Orange 

-22*5 

Dianilazurln G 

•• - 23*5 

Aniline Scarlet 

-23*0 


* Each in 3 concentrations *05, *10, *20 per cent. 

Water-soluble dyestuffs are the sodium or 
potassium salts of dye-forming acids of 
high molecular weight, or hydrochlorides or 
sulphates of a dye-base, and consist of r (a) 
ordinary inorganic ions of high mobility; (b) 
a micelle of high molecular weight and low 
mobility. The former’s reaction to tempe- 
rature will be similar to that of ordinary 
electrolytes, while the latter will attain zero 
conductance much earlier when the tempe- 
rature is lowered. Another contributory 
factor which is significant in such cases 
is the association of water molecules, which 
increases rapidly on lowering the tempera- 
ture. 

Hence it follows that for solutions con- 
taining colloidal micelle, the temperature 
of zero conductance is higher than for or- 
dinary electrolytes. Such would seem to 
be the case for soaps, ^dyestuffs, albuminous 


substances, tannins, etc., and for inorganic 
colloids. 

Satya Prakash. 

Tej Narain Shivapuri. 

The Chem. Labs., 

University of Allahabad, 

August 2 9, 1949. 


1. Joitr. P/ii/3. Chem., 1933,375 907. 2. Ibid., 
1946, 50, 251. 


OCCURRENCE OF D-MANNITOL 
IN THE EXUDATION OF 
OLE A GLANDULIFERA 

A manna-like substance, an exudation 
from Olea glandulifera (‘‘Sugar tree”) in 
the Aiyur forest is reported to appear dur- 
ing draught and is considered to be caused 
by incisions wrought by insects. Any arti- 
ficial injury to the tree failed to induce the 
exudation. 

A sample of this pale yellow exudation, 
collected in 1946, was found after the re- 
moval of fibrous material (Ca 5%) to dissolve 
freely in hot water. It is practically free of 
ash, and contains only traces of gelatinous 
matter and reducing sugars. The aqueous 
solution, on concentration and chilling or 
by addition of absolute alcohol (3 vols.) 
after a clarifying treatment with charcoal, 
deposited pure crystals of D -mannitol, m.p. 
165-6° (identified by mixed m.p. with an 
authentic sample, by optical rotation before 
and after addition of borax and by the 
preparation of mannite-tribenzacetol^ m.p. 
207°) in about 95 per cent, yield on the 
basis of water-soluble solids. 

Dept, of Biochem., J. Sri Ram. 

Ind. Inst, of Sci., P. L. Narasimha Rao. 
Bangalore, 

October 31 , 1949 . 


1. Identification of Pure Organic Compounds 
by S. P. Mulliken, Vol. I, p, 155. 


A SYNTHESIS OF PRUNETIN 

The action of ethyl orthoformate on 
2-hydroxy-4: 6-dimethoxypnenyl 4-nitro- 
benzyl ketone (I) in boiling pyridine con- 
taining a little piperidine yields 5:7- 
dimethoxy-4'-nitro2soflavone (II) in 60^ 
yield. Prunetin (III) has been synthesiz^ 
ed from (I) by 
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] 


MeO^ 

CH.> 

\/\co/ 

MeO 



HC rOEt)p, pyridine, 
piperidine, reflux, 8 hrs. 


(r ; m.p. 148-0") 





McO 11 

C) 

(IV ; mp. 2G5-7®) 

IaICLj, PUNOa, 100'" 


1. NaNO., HoSO^ 

2. 20% II 2 SO,, boil 



HO II 


O 


MeO; 


.o/V^ 



NO,» 


MeO 


MeO, 


ai; m.p. 222-4^^) 


Fe, 

4^aq- AcOn 

/\/°\ 


< 


MeO 


■\ 

./ 


NH^. 


O 

(m p, 200°) 


(Til ; m.p. 237-238°) 


the indicated scries of reactions. Prefe- 
rential demethylation of the 5-methoxyl 
group in (IV) can be effected by means of 
aluminium chloride in nitrobenzene or 
hydrobromic acid in acetic acid. Such 
partial demethylation of the 5- and 3- 
methoxyl groups in the flavone series, first 
observed by Bharadwaj^ and Mahal, ^ and 
since used for the synthesis of several 
naturally occurring, partially 0-methylated 
flavones and flavonols, has now proved to 
be of value also in the isoflavone group. 
The isoflavone (IV) is a suitable inter- 
mediate for santal, recently shown to be 5:3': 
4 '-trihydroxy- 7-methoxyisoflavone.'‘^ The 
.synthesis of santal is in progress. Using 
the method of Joshi and one of us,^ Robert- 
son, Suckling and Whalley have synthesiz- 
ed santal trimethyl and triethyl ethers.^ 
Spath and Lederer synthesized the natur- 
ally occurring isoflavones, daidzein and 
pseudobaptigenin, by condensing the appro- 
priate o-hydroxyphenyl benzyl ketone with 
ethyl formate and isodium at 100° in a 
sealed tube, treating the product with boil- 
ing alcoholic hydrochloric acid, and purify- 
ing the isoflavones by high vacuum sub- 
limation.^ The condensation of o-hydroxy- 
phenyl benzyl ketones with ethyl for- 
mate and sodium usually proceeds smoothly 
at 0° to yield the isofiavone in one stagej 
but the reaction fails with (I). While 
Joshi and Venkataraman protected hydro- 
xyl groups other than the 2-hydroxyl, 


Shriner and Hull have found that this is 
not necessary in the synthesis of 5:7- 
dihydroxy-4'-methoxyisoflavone (biochanin 
A) and 5:7:4'-trihydroxy-8-methylisof[avone 
(8- methylgenistein).^ We have observed 
that the reaction may be carried out without 
protection of the 4-hydroxyl in 2:4-dihydro- 
xyphenyl benzyl ketone, although the 
4-bcnzyl ether gives a better yield; but wa 
have encountered difficulties in the prepara- 
tion of 5: 7-dihydroxyisofiavone directly 
from 2:4:6-trihydroxyphenyl benzyl ketone. 
However, 2-hydroxy-4: 6-dimethoxyphenyl 
benzyl ketone (m.p. 116°) condenses 

readily with ethyl formate and sodium to 
5:7-dimethoxyisofiavone (m.p. 120°), and 
demethylation with hydriodic acid gives 
5: 7-dihydroxyisoflavone, m.p. 193-194°; 
partial demethylation with hydrobromic 
acid in acetic anhydride gives 5-hydroxy- 
7-methoxyisoflavone, m.p. 139-140°. 

Details will shortly appear in the Pro- 
ceedings of the Indian Academy of Sciences, 

Dept, of Chem, R. N. Iyer. 

Technology, K. H. Shah. 

The University, K. Vehkataraman. 

Bombay, 

October 12, 1949. 


1. Bharadwaj and Venkataraman, Curr, Sci., 
1933, 2 , 50; Gulati and Venkataraman, J.C-S'., 
1936, 267. 2. Mahal and Venkataraman, Curr. 
Sci.y 1935, 4,311. 3. Robertson, Suckling and 
Whalley, J.C-S., 1949, 1571. 4. Joshi and 
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Venkataraman, ibid., 1934, 513; Mahal, Rai and 
Venkataraman, ibid., 1120, 1769. 5. Spath and 
Lederer, Ber., 1930, 63, 745. 6. Shriner and 

Hull, J. Org. Chem., 1945, 10, 228, 288, 


MANUFACTURE OF TAURINE 

Although several processes exist for syn- 
thesising taurine,- the method by which it 
could be made cheaply on a commercial 
scale was published recently by Goldberg"*- 
who reacted jS-amino ethyl sulphuric acid 
with sodium sulphite with or without 
pressure to obtain a 70 per cent, yield of 
pure taurine. /3-Amino ethyl sulphuric acid 
can be made in quantitative yields by sul- 
phonation of ethanolamine after the method 
of Rollins and Calderwoodl 

The commercial process^ for the manu- 
facture of taurine as worked by Messrs. 
I. G, Farben Industries, Germany, consists 
in the reaction of hydroxyethane sodium 
sulphonate with NH3 at 200 atmosphere 
pressure and a temperature of 280° C. under 
nitrogen coushion. The hydroxy ethane 
sodium sulphonate is obtained by them by 
reacting a solution of sodium bisulphite 
with ethylene oxide also under inert atmo- 
sphere- These methods, as can be seen, are 
very difficult under present conditions in 
India. 

The difficulty in Goldgerg’s method is the 
reparation of pure taurine from the reaction 
mass. The method employed is not only ex- 
pensive but involves severe corrosive condi- 
tions. 

This method is now modified by us with a 
view to making it attractive for commercial 
production.* Amino ethyl sulphuric acid 
(1 mol.) is boiled with sodium sulphite 
(1-1 mol.) for about 48 hours when the re- 
action is complete. The solution contains 
taurine together with sodium sulphate which 
is formed as a by-product. The boiling 
solution is then treated with a solution of 
calcium chloride (25% solution) taking care 
that no excess is added. Calcium sulphate 
which is formed settles rapidly. It is filter- 
ed and the resulting solution is concentrated 
to remove sodium chloride. Due to low 
solubility of sodium chloride, most of it 
is precipitated. The solution is filtered and 
then cooled in ice when . crystal taurine 
crystallises, yield 80 per cent, of theory. 
The resulting solution contains probably di- 
taurine as a yellow waxy mass. Igepons as 
marketed by I. G, Farben Industry contains 
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sodium sulphate and sodium chloride as 
diluents. 

For j8-amino ethyl sulphuric acid we used 
a product marketed by B. F. Goodrich Co., 
Inc. Cleveland, Ohio, U.S.A., under the 
name of Goodrite j8- amino ethyl sulphuric 
acid. It is available as white crystalline 
solid of 98 per cent, purity at a price rang- 
ing around 45 cents f.o.b. 

The Kesar Sugar Works Ltd., 

Chemical Division, M. V. Vakil walla. 
Goregaon, B. S. D., D. M. Trivedi. 

August 23, 1949. 


1. Goldberg, J.C.S., 1943, 4. 2. Calderwood, 
J.A.C.5., 1938, 60, 2312. 3. Hoechst, 

Final Report, 418, 9. 

* Between 2000-3000 tons of Igepons are im- 
ported at present annually and used in India in 
the making of paper, textiles, etc. 


EFFECT OF STREPTOMYCIN ON 
GLYCERINE VACCINE LYMPH 
(CALF LYMPH) 

Contrary to the views held by some 
workers, penicillin is ineffective^ in reduc- 
ing microbiological contaminants of vaccine 
lymph. 

Preliminary sterility tests on strepto- 
mycin-treated lymphs after its removal 
revealed that a concentration of 5 mg. 
per ml of streptomycin was necessary to 
destroy the staphylococcus group of orga- 
nisms from the vaccine lymph. The 
staphylococcal population, about 252 milli- 
ons per ml. of vaccine lymph before treat- 
ment, wa,s reduced to a mere 240 per ml. 
within 24 hours contact in cold storage 
( — 10®C)with streptomycin in 5 mg. concen- 
tration and to 40 per ml., in another week's 
time. A few of the B. subtilis group 
remained unaffected by sti-eptomycin even 
in higher concentrations, possibly because 
of their existence as spores. In combina- 
tion with 500 units of penicillin, as little as 
500 /X gm. of streptomycin per ml., of 
vaccine lymph gave almost the same result 
Bigger,^ Chain & Duthie,^ Himihelweit® 
and Pulaski, et. al.'^ find that certain anti- 
biotics in combination with sulphanamides, 
bacteriophages or antibiotics produce such 
a synergistic action. 

The potency of vaccine lymph is un- 
affected both by streptomycin and penicillin, 
in contrast to chloroform which lowers the 
potency. 
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This is a finding of considerable practical 
significance and will not only lead to the 
preparation of a purer lymph but also 
contribute towards a substantial lowering 
in the costs of production. 

Vaccine Institute, V, N. Krishnamurthy. 
Banglore City, 

October 17, 1949. 


1. Diaz Romero, C., Arch. Soc. Bio., Monte- 
video, 1945, 12, 152. (abs. J.A.M.A., 1946, 131, 
400). 2. Patel, T.B., Ind. Med. Gaz., 1948, 10, 
452. 3. Krishnamurthy, V. .N., Letter to Curr, 

Set, 1949, dated 1-9-49. 4. Bigger, J. W., 

Lancet, 1944, 2, 142. 5. Chain, E., and Duthie, 

E. S., Ibid., 1945, 1, 652. 6. Himmelweit, F., 

Ibid., 1945, 2, 104. 7. Pulaski, E. J., et. al , 

Ann. N. Y. Acad. ScU 1946, 48, 183. 


SOME OBSERVATIONS ON THE 
BIOLOGY OF TETRASTICHUS 
HAGENOWII, RATZ.-AN EGG 
PARASITE OF THE HOUSE- 
COCKROACH (PERIPLANETA 
AMERICANA, L.) 

Tetrastichus hagenowii^ Ratz. (Hymeno- 
ptera, Eulophidae), is an egg-parasite 
in oothecae of the cockroach, first 
observed in 1932; it has been bred here 
from the egg-capsules of the three common 
species Periplaneta americana^ L., P. austra- 
lasioe, F., and Blatta orientalis, L. 

All the pi'e-adult stages of the parasite are 
passed well-protected within the egg-capsule 
of the cockroach. Eggs are laid by the 
female parasite inside the host eggs within 
the oothecae. When freshly laid, the egg 
is smooth, shining and transparent; it is 
elongate-oval, with the caudal end narrow 
and somewhat curved; prior to hatching it 
becomes clouded and assumes a pale yellow 
colour. The newly hatched larva is 
smooth, flat and transparent and its 
segments fairly well defined; the fully 
grown larva (2*7 to 3*2 mm.) is white, 
tapering towards extremities, with abdomi- 
nal segments opaque and dark brown 
owing to food contents inside ; tracheal 
system well defined. Pupa (1*6 to 2' *1 mm.) 
at first is white with eyes, mouth append- 
ages, leg and wing rudiments clearly 
defined, later on changes to deep brown 
in course of chitinisation; the female pupa 
is bigger than the male pupa. 

The period of development of the parasite 
from egg to adult averaged 23 -6 days in 
October-November 1948, about 6 to 9 days 


shorter than the incubation period of the 
egg of the cockroach (Periplaneta ameri- 
cana) at this season. 

Period of observation: 26th October to 2l:th 

November 1948. 

Period of development: 22 to 26 days i 6 hrs. 
Temperature: Mean — 73 •2'^F.; Maximum— 

84-8°F; Minimum— 62 -3° F. 

Emergence of the Parasites. — The number 
of parasites emerging from a host egg- 
capsule varied from 7 to 48, the average 
being 32 *7. The ratio of females to males 
was invariably 3:1. Adult parasites es- 
caped by biting holes (1 to 3) in the host 
egg-capsules, the presence of these emerg- 
ence holes being the only external symptom 
of the parasitisation of the host egg- 
capsules. Emergence of the parasites gener- 
ally took place in the mornings, and the 
parasites from one and the same host egg- 
capsule emerged on the same day. Soon 
after emergence, they became active, fed 
on dilute honey and copulated. Several 
female parasites were fertilised by the one 
male. The female parasites lived on an 
avei'age 12*5 days when fed on dilute 
honey, and 7*8 days without food, the 
male only 3 *4 days. 

Natural incidence. — The incidence of the 
parasites was studied from host egg- 
capsules collected at random in Bangalore 
periodically. 

Percentage of natural parasitisation of the 
egg-capsules of Periplaneta americana, L., 
by Tetrastichus hagenowii, Ratz. 


Period 


No. of cockroach 
eg^-cap sales 

Examined Parasitised 


Percentage 
of parasitisa- 
tion 


July 1947- 

405 

102 

20*6 

Jane 1948 




July-Dee. 1948 

283 

123 

42-7 

July-Oct. 1949 

178 

103 

56*7 


The parasites were in abundance and 
most active during the period from Septem- 
ber to November; when they parasitised 
43*0 to 62*2 per cent, of the host egg- 
capsules. August to October is also the 
main egg-laying season of the host cock- 
roach. It was observed that from a 
number of parasitised host egg-capsules 
the parasites did not emerge; this appeared 
to be due to two causes: (i) overpopula- 
tion of th© developing parasites in the 
eggcapsule, which stifled their complete 


408 

development; and (ii) pre- adult parasites in 
normal numbers dead on account of exces- 
sive dry condition of the host egg; in such 
cases normal emergence of parasites was 
secured by sprinkling a small quantity of 
water on the host egg-capsules at intervals 
of 3-4 days, 

I am thankful to Sri. B. Krishnamurti, 
Government Entomologist, for encourage- 
ment and guidance. 

Entomological Laboratory, Syed Usman. 
Agric. Res. Institute, 

Bangalore, 

November 4, 1949. 

MICROBRACON HEBETOR S„ AND 
STENACHROIA ELONGELLA H. 

Our observations have revealed that 
Microhracon hehetor S, — the common Bra- 
conid larval parasite of the rice and flour 
moth — Corcyra cephalonica St. — shows 
marked preference to the caterpillar of 
Stenachroia elongella H., a field pest of 
jola (Jowar) earhead in Mysore. (Micro- 
hracon hehetor S. has also been previously 
recorded in Mysore, as preferring another 
field pest, namely, Adisura atkinsoni M. — 
Lab -lab pod-borer.i^^) 

As in the case of Corcyra cephalonica St. 
and Adisura atkinsoni M. larvae, this 
webbing caterpillar, Stenachroia . elongella 
H., is also paralysed by Microhracon 
hehetor S., prior to egg deposition. But 
unlike in the former two cases, where eggs 
are d.eposited on the dorsal, lateral (in- 
tersegmental) and ventral surfaces of the 
host-body, the eggs are invariably deposit- 
ed on the ventral surface of the caterpillar 
of Stenachroia elongella H. Caterpillars 
of the third instar and onwards upto the 
prepupal stage are successfully attacked. 

Detached caterpillars of Stenachroia 
elongella H., as well as those in situ in 
the jola earhead, are found attacked by 
Microhracon hehetor S. in the laboratory. 
Field tests are being planned. 

I am thankful to Sri. B. Krishnamurti, 
Government Entomologist, for encourage- 
ment and guidance. 

Entomological Laboratory, M. Appanna. 
Agric. Res. Institute, 

Bangalore, 

November 4, 1949. 


1, 2. Krishnamurti and Appanna, Curr. ScU, 
1944, 13, 135; and Krishnamurti and Appanna, 
Agril. Coll, Res. Inst. Mys. Ent, Ser., Bull. 

No. 13. 
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CHROMOSOME NUMBERS IN INDIAN 
ECONOMIC PLANTS— III 
The cytology of Indian economic plants is 
being studied on an increasing scale in the 
various laboratories.^ In this connection 
the following list of chromosome numbers 
counted in some plants are reported. After 
reference to the Chromosome Atlas^ and to 
the recent publications, these are reported 
as first record for these plants. The list is 
meant to avoid duplication of work. In- 
cidentally it brings out the prevalence of 
regularity in chromosome numbers in allied 
genera and species. It also brings out the 
part played by polyploidy in angiosperm 
evolution. Columns four and five give as 
positive or negative, whether the observed 
number tallies with recorded numbers in 
related species, and whether it forms 
a member in the polyploid series in the 
plant groups, as classified in the Chromo- 
some Atlas, cited above. 

A full discussion of these aspects cannot 
of course be taken up at the present stage. 
A few comments on special features are 
however given. 


<u 

*g g Name of plant 

"5 § 

2n number 

Regularity 
in group 

Polyploid 1 
series j 

1 

MIKOSACE^. 

Prosopis juliflo 7 'a DC. 

52 

4- 

4 

2 

Parkia biglandulosa W. & A. 

26 


+ 

3 

Leticaena glauca Benth. 

104 

+ 

4 

4 

Piihecolobiitni duke Benth. 

26 

+ 

4 

5 

PAPILIONACE^ 

7 fidigofej'a dosua Hami It. 

16 

+ 

4 

6 

Gliricidianiaculata Benth. 

20 

_j_ 

+ 

7 

Mucuna pncriens DC, 

22 


* 

8 

Cassia glaitca Lnmk. 

28 

+ 

4 

9 

Cassia angusti folia Vahl. 

28 


4 

10 

Cassia hirsicta Linn. 

66 

+ 

4 

11 

Castonospermujn australe 

26 



12 

A. Cunn. 

PEDALINE^ 

Sesamu^n Occident ale Heer & 

64 

+ 

4 

13 

Regel 

GRAMINE/E 

Eremopogou foveolatus Stapf. 

40 


4 

14 

Andropogon piimilns Roxb. 

20 


4 

15 

Amphilopis pertusa Stapf. 

40 

-1- 

4 

16 

Cynodon pie dost achy tcm Pilgr. 

18 

-h 

4 

17 

SeJiima nervosum Stapf. 

34 


18 

Oryza austr alien sis Domin. 

24 

+ 

4 

19 

Oryza stapfii Roshev. 

24 

4- 

4 

20 

Oryza lali folia (?) 

48 

+ 

4 ■ 


The numbers have been counted in sec- 
tions of actively growing root tips. The 
maximum possible number obtained from 
different intact cells are given. One source 
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of error is the prevalence of polyploid cells 
in roots of legumes, and necessary caution 
has been used. In Castanospermuin (11) an 
Australian genus, the 2n number does not 
fit in with that of related genera of other con- 
tinents, and further studies are necessary. 
In many grasses, ecotypes show chromosome 
diversity. The number found in Sehinia 
(17) may not be the same in other types 
and species. In view of this type of varia- 
bility, other fodder grasses, Panicum 
antidotale Retz., Brachiaria mulica Stapf., 
Cerichrus ciliaris Linn, and Dicanthium 
annulatum Stapf. were studied cytologically 
and number^ tallying with record were 
counted. In the grass Eremopogon foveo- 
lams (13) the 2n number was 40 and not 
45, both numbers having been recorded. 
In the genus Mucuna (7, Syn. Stizolobium) 
other species have to be studied to see if 
the count made, tallies. In the wild 
sesamums, a new species Sesamum occideu- 
tale (12) was' procured from Ceylon and 
grown. The number was counted in I'oot 
tips as well as pollen mother colls and is a 
tctraploid compared to S. lacmiatum and 
and S. prostratum. 

In the important genus Oryza, two 
species O. ausiraliensis (18) and O. Stapfii 
(19) were imported and grown for cytoge- 
netical studies. About the species 0. lati- 
folia (20) there is some doubt. This was 
identified as O. latifolia Desv. but is not 

O. latifolia of Hooker and was obtained 
from Tropical America. It seeds freely 
and seedlings have the number 2n^ -48 and 
not 24 as recorded previously. 

We arc indebted to many members of 
the Agricultural Department, for help in 
all stages in this work. 

Cytogenetics Laboratory, S. Sampath. 
Agric. Res. Institute, K- Ramanathan, 
Coimbatore, 

October 19, 1949. 


1. Krishnaswamy, N., and Raman, V. S., Curr. 
5ci., 1949, 18, 378. 2. Darlington, C. D., and 

Janaki Ammal, E. K., 1945, London. 


HORMONE INDUCED SET AND 
PARTHENOCARPY IN MANGO 
(MANGIFERA IN DIG A L.) 

In mango inflorescence ranging from 2000 to 
6000 flowers, hardly 1% reach maturity; 
the rest are either males or drop of£ before 
setting. According to Bijhouwer,'* Naik^ 
and Mukherjee^ nearly two-thirds of the 
bisexual flowers are not pollinated; hence 
the low fruitage in mango. 


To investigate the effect of j8-naphth- 
oxyacetic acid on mango fruit set, mature 
buds were selected in ATeelum, Bangalore and 
Banganapalle, three reputed South Indian 
varieties. The staminate flowers were 
nipped off and only 20 to 30 bisexual flowers 
were retained in an inflorescence after emas- 
culating the single stamen. The emasculat- 
ed flowers were sprayed with water con- 
taining 10 p. p. m. of j8-naphthoxyacetic 
acid and were immediately covered with 
cellophane paper to prevent pollination. 
A fortnight later, when fruit set was notic- 
ed, the covers were removed. The per- 
centage of flowers developing were 26-0, 
18*4 and 2-3 per cent, for Neelum^ 
Bangalora and Banganapalle respectively, 
as against 12-3, 6*9 and 1-3 obtained 
normally. After reaching marble size the 
flowers dropped off due to external distur- 
bances. 

The fruits on examination showed par- 
thenecarpic development (vide photograph). 



1^1 G. 1 

The fruits looked like normal ones with 
well developed mesocarp and endocarp, but 
the embx'yo was found completely inhibited 
in growth with a shallow cavity inside the 
endocarp or stone. The ovary tissues in 
mango are found to respond differently to 
j8-naphthoxyacetic acid, resulting in par- 
thenocarpic developent. Some improve- 
ment in fruit set was also noticed. These 
preliminary observations open up a fertile 
field for improving fruitage in mango 
through hormone treatment. 

L. Venkataratnam. 
Plant Physiology Laboratory, 

Agricultural College, Bapatla, 

August 17, 1949. 


1. Bijhouwer, Z.P. C., Sci. & CuZ., 1949, 15, 1. 

2. Naik, K. C. and Mohan Rao, M., Ind, Jour, 
Hort., 1943, 1, 107. 3. S. Mukherjee, 5ci, & 

Cult., 1949,5, 5. 
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PROTOGYNY IN INDIAN FORMS OF 
SACCB.ARVM SRONTAJ^EJJM 

pROTOGYNY in Only one African form 
(Uganda) of Saccharum spontaneum (known 
as ‘ Kans ’ in Hindi) was reported by Dutt 
and Krishnaswami/ but not in any Indian 
form uptill now. An examination of the 
Spontaneuvis, collected by the writer under 
the' Spontaneum Expedition Scheme, financ- 
ed by the Indian Central Sugarcane Com- 
mittee, shows that 4 types (SES* 29, 32 B, 
65 and 66) out of the 94 collected so far 
are protogynous. The phenomenon is not 
so conspicuous as in the Uganda form, as 
the stigmas do not project out of the 
glumes. But the glumes are found to open 
out making the bright maroon-pink colour- 
ed stigmas well exposed, at least 24 hours 
earlier than the bursting of anthers in the 
same flower (Figs. 1 & 2). 



Protogynous Normal 

Flower Flower 

24 hrs. befora anthesis 

FIG. 1. Showing an enlarged drawing of a normal 
and a protogynous flower. 

The receptivity of the stigmas in the 
protogynous flowers of the above types 
was tested by the setting of seeds and their 
germination, after bagged pollination of 
emasculated flowers. SES 29, 32 B, 65 and 
66 were used as mothers, selected branches 
of which were emasculated and bagged 
after pollination with the pollen from SES 
69, 44, 66, 44 and 71 respectively. The 
seed's collected from the pollinated bran- 
ches germinated, whereas in the ^general 
crosses ’ (where the panicles were kept as 
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it is) most of the seeds did not germinate 
SES 66 showed better receptivity and SE5 
44 is indicated to be a good pollen parent 
Direct observation of the stigmatic branche 
after pollination also shows that the polle: 
germinates on the stigma, giving out Ion 
tubes. 



Fig. 2. A microphotograph of a protogynous flo' 
Note the prominently e.\posed stigma and unopen ant' 

The present observation regarding . ■ 
occurrence of protogyny in the Indian for 
of iS. spontaneum, and the receptivity of 
stigmas at that stage has opened up 
possibility of using the Indian spontaneu 
also as female parents in sugarcane bre 
ing. This will have a definite use als( 
genetical studies. 

Thanks are due to Sri. N. L. Dutt, Sug 
cane Expert, Coimbatore, for formulat 
the scheme apd for keen interest in 
work. 

Sunil Kumar Mukherje: 
Spontaneum Expedition Scheme, 

Indian Sugarcane Breeding Station, 
Lawley Road P.O., 

Coimbatore, 

July 6, 1949. 


1. Dutt, N. L., and Krishnaswamy, M 
Curr. Sci,, 1943, 12, 24-26. 

* SES . means 'Spontaneum Exped 
Scheme \ 
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ON THE CHROMOSOMES OF A 
CRICKET, LIOGRYLLUS BIMACULATUS 

According to Japanese workers the X- 
chromosome in crickets is metacentric. 
The two exceptions are Cyrtoxiphus ritsemae 
and Homoeogryllus japonicus (Ohmachi i>-)- 
The present work reports on the X-chromo- 
some and the diploid number of chromo- 
somes in an Indian cricket from Ballygunge 
in Calcutta. 

Testes and ovaries of the material were 
fixed in Flemming’s without acetic acid and 
also inBelling’s modification of Navaschin’s 
mixture. The gonads after sectioning 
were stained in both iodine crystal violet 
and Feulgen’s stain. The chromo^some 
number was found to be 2n=23 in the'^male 
and 2n =24 in the female. The complement 
in the male is composed of (1) an unpaired, 
metacentric X-chromosome, (2) a pair ^of 
V-shaped chromosome and (3) 10 pairs of 
rod-shaped ones hf -various sizes '(Fig. 1). 



Fig. 1. Spermato^jonial metaphase of Lio^tylltts hima- 
culatus X2270. 

Fig. 2. Metaphase plate from the follicle cell of ovary 
X2G25. 

FIG. 3. Side view of first metotic metaphase show'inK 
the ‘■X“ lying off the plate. X 1750. 

The sex chromosome was found to be the 
biggest in the complement with two arms 
unequal. It Showed almost always an 
irregular outline and never became fully 
nucleinated like the autosomes even at late 
spermatogonial metaphase stages. The 
female complement differed from that of 
the male in having a pair of metacentric 
X- chromosomes (Fig. 2). The sex chromo- 
somes of the female set were studied from 
the follicle cells of the ovary and they did 
not show any heteropycnotic behaviour. 
The X-chromosome in the prophase of 
meiosis in the male resembled sometimes a 
bent rod, split along its length and highly 
nucleinated, and at other times a com- 
pressed mass situated at the periphery of 
the nuclear membrane. In the first meiotic 
metaphase this chromosome formed an 
accessory plate inmost cases (Fig. 3), and 


also showed negative heteropycnosis. 
Lagging of the sex chromosome was noted 
in some nuclei. The second division meta- 
phase plates contained either 11 or 12 
chromosomes showing that the first meiotic 
division of the male is reductional for the 
sex chromosome. 

The work was carried out in the Cyto- 
genetical Laboratory of the Department of 
Zoology, Calcutta University. Thanks are 
due to Dr. S. P. Ray Chaudhury for criticism 
and to Prof. B. R. Seshachar, Bangalore, 
for identification. 

Animal Genetics Section, M. K. Dutt. 
Indian Vet. Res. Institute, 

Izatnagar (U.P.), 

August 9, ^1949. 


1. Ohmachi, F., Proc, Imp- Acad. Japan., 1927, 
3, 451. 2. - BulLMie. ColL Agri, For., 1935, 
Ro. 5, 1. 


NECROSIS IN TOMATO 
{LYCOPERSICUId ESCULENTUTd MILL.) 
Tomato Plants (Sutton’s Early Market 
Variety), when inoculated with leaf extract 
of potato plants showing severe crinkling 
and mottling, repeatedly produced veinal 
necrosis and necrotic spots. The disease 
was reproduced easily by sap inoculation 
to healthy tomato plants (Fig. 1). 



fig. 1 


The inoculation tests were mostly conduc- 
ted during February-March at Delhi in the 
insect proof house. The first symptom of 
the disease in the form of -curling- of leaves 
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with slight inward rolling of margins 
appears 20 to 22 days after inoculation, 
followed by both veinal and ioliar necrosis. 
Necrotic streaks are also produced on the 
petioles. Transient mottling is observed 
only in early stages. The iiifected plants 
are dwarfed and tend to shed their leaves. 

The disease from tomato plants was 
tarnsmitted to Nicotiana tahacum L., Datura 
stramoniurri L., Solarium nodiflorum Jacq. 
Petunia hybrida compacta Vilm., by mecha- 
nical inoculation but no symptoms were 
produced on plants of Lagenaria leucantha 
(Dusch.) Rusby. On Nicotiana tahacum, 
variety Harrison's special, five days after in- 
oculation circular mottle was observed. This 
was followed by vein clearing of younger 
leaves and green vein banding. In the 
case of Datura stramonium (Fig, 2) persis- 
tent, inter veinal mottle was observed 5 to 10 



Fig, 2 

days after inoculation but no necrosis deve- 
loped. On Solanum nodiflorum characteris- 
tic yellowish veinal mosaic was produced 
whereas Nicotiana gluiinosa developed chlo- 
rotic spot^ and vein clearing. Puckering 
and necrotic flecks were also observed on 
the leaves. On Petunia hybrida distinct 
pale blotchy mottle on the leaves and sepals 
with vein clearing developed. 

.The reactions on different hosts indicate 
that the tomato plant showing necrosis was 
infected both with Solanum viruses 1 and 2. 
Further tests with Solanum virus 1 filtered 


rcui 
ls&> 

through Datura stramonium failed to i 
duce the typical symptom's of the dise 
It was not possible to eP.minate Soldi 
Virus 1 by making inoculations of the n 
ture to Petunia as the variety of Peti 
plants under test was found susceptibl< 
it, and in order to separate Solanum Vir 
from the mixture tomato shoots showing 
disease were grafted to U.S.D.A. po 
seedling 41956 which is known to be re 
tant to Solanum Virus 1. The potato plJ 
exhibited veinal necrosis and leafc 
streak. Scions from the potato plants vt 
grafted back to healthy tomato plants 
no necrosis was produced on tomato pli 
even after one month. 

Smith^ has described necrosis in ton 
caused by the interaction of Nicoti 
Virus 1 and Solanum Virus 1 in which. < 
gross lesions develop longitudinally in. 
stem and necrotic spots on the lea 
The young tomato plants are usually ki 
by the disease whereas in the case of 
disease under report the affected pi 
neither produce lesions on the stem 
the plants are killed. 

Samson^ observed necrosis in ton 
induced by a strain of Nicotiana Viru 
Also Linn and Anderson^ reported a sim 
disease. Doolittle and Beecher^ descri 
a mosaic disease due to a strain of tobj 
mosaic virus on tomato causing necr 
and shrivelling of the foliage. 

Dykstra^ has, however, observed necr 
of tomato leaves as a result of inocula 
with the extract of potato plants infe* 
with rugose mosaic. 

Tests conducted here rule out the i 
sence of Nicotiana Virus 1 and show ^ 
either of the components of the virus tr 2 
missible to Datura stramonium or 
U.S.D.A. pototo seedling 41956 is not j 
to produce the disease on tomato indep 
dently so that the necrosis observed 
tomato has been brought about jointly 
Solanum Viruses 1 and 2. 

Thanks are due to Dr. S. P. Dooli 
Senior Plant Pathologist, U.S.D.A., foi 
helpful criticism. 

R. S. Vasudev 

R. P. Garga. 

R. N. Azad. 

Division of Mycology 
and Plant Pathology, 

Indian Agric. Res. Institute, 

New Delhi, 

September 26, 1949. 
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, S. P., & Beecher, F. S., Phytopath., 

, 985-94. 2. Dykstra, T-P., Jour. 

.933,47, 1,17-32. 3. Linn, M. B. & 
W. ‘^The Plant Disease Reporter,” 
, 452-54. 4. Samson, R. W., ibid., 
361-64. 5. Smith, K. M., A ^‘Text- 
t Virus Diseases” (J. & A. Chur- 
Dndon ) . 


tIODIC RESPONSE IN SOME 
MUTANT WHEATS 

photoperiodism of wheat under 
tions have been carried out by 
ty,"* Kar,2 Chinoy and Nanda.^ 
investigation is directed to- 
y of the stage of optimum res- 
-operiods in two new strains of 
(Sarojini) and R-9 (Vijaya), 
the best (Pugh^) of the eleven 
Ived by Prof. Ranjan.^ These 
y widely in their morpho- 
physiological characteristics 
sent study has been designed 
heir photoperiodic response 
general trend of ' other Indian 

7ere sown in earthenware pots 
mtaining well-mixed garden 
lure. As long-day treatment, 
lotoperiod was used. This 
by supplementing the natural 
th artificial illumination from 
)sram’ bulb kept at a distance 
ughout the night. The long- 
it was continued till ear- 
13 complete in the individual 
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^ treatment, an 8 -hour photo- 
sed. This was obtained by 
)ots in daylight daily from 
1 , and then removing them 
mated light-proof room for 


the rest of the time. The exposure to short 
photoperiod in each individual set com- 
menced at different stages of the vegetative 
phase (Table 1) and was continued in each 
case for 30 days only after which they were 
kept outside under natural conditions for 
the rest of their period of development. 

The results are presented in Table I and 
the condition of the plants under different 
treatments is shown in Fig. 1. 

Table I 

The e^ect of long-day and short-day 
treatments (at different ages of the seed- 
lings) on ear-emergence 
Sowing date, 27th December 1948. Average of 24 


plants. 

+ indicates earliness; 

effect. 

— indicates 

delaying 

"cC 

(L> 

xi 

o 

om sowing 
, at whicn 
reatinent 
mmenced 

Number of days 
from sowing to 
ear-emergence 

Difference from 
control in days 

ca 

> 

Age r 
in days 
the t] 
was CO 

Long-day short-day 

Long-day short* day 


14 

38-4 

71*2 

+23-9 

-8-9 


21 

42‘9 

69.4 

+ 19-4 

-7*1 

R-1 

28 • 

49-6 

65*7 

+ 12-7 

-3-4 


35 

Control 

61-6 

62-3 

64-0 

62-3 

+ 10-7 

-1-7 


14 

38-0 

65.1 • 

+ 21-6 

-5-5 


21 

42-3 

62-1 

+ 17-3 

-2-5 

R-9 

28 

47-8 

61-2. 

+ 11-8 

-1*6 


35 

Control 

50-6 

59*6 

59-8 

59-6 

+ 9-0 

-0-2 


Table I shows that long-day conditions 
during the vegetative phase bring about 
significant earlier ear- emergence in both 
the mutants and that the effect is more 
pronounced if the long days are applied 
at the early seedling stage. As the seedlings 
become older, the long photoperiods 
produce less and less effect in inducing earli- 
ness. It was found that short-day treatment 
always retards flowering, the effect gradu- 
ally diminishing as the treatment is applied 
later and later in the advancing age of the 
plant. 

The present study clearly shows that the 
mutants under investigation resemble the 
other Indian varieties in the general trend 
of their photoperiodic response, and that 
long-day treatment during their vegetative 
phase accelerates their normal life -cycle, 
although as such they tolerate the available 
short days of India and set good grains. 
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Thanks are due to Professor Shri Ran j an 
for his interest and guidance. 

Dept, of Botany, Gadadhar Misra. 

University of Allahabad, 

September 14, 1949. 


1. Pal, B.P.,and Murty, G. S., Ind. Jour. 
Genet, and PL Breed., 1941, 1, 61-86. 2. Kar. 
B.K., Nature, 1946, 157, 811. 3. Chinoy, J. X, 
and Nanda, K; K., Ind. Jour. Agric. Scl, 1946, 
16, 390-399. 4. Pugh, B. M., Allahabad Farmer, 
1945, 19, 131-142. 5. Ranjan, S., Proc. Ind. 

Acad. 5d., 1940, 12, 62-68. 


EFFECT OF VERNALIZATION AND 

PHOTOPERIODIC TREATMENTS ON 

GRAIN DEVELOPMENT IN WHEAT 
Highly significant negative correlations 
between yield, 1000-grain weight and mean 
maximum temperature of the ripening 
period have already been reported else- 
where.^ When the temperature of the 
ripening period- exceeded a certain level 
the grain filling processes in wheat were 
affected and as a consequence of which the 
grain remained shrivelled and the yield was 
reduced. 

In order to confirm the general applicabi- 
lity of the abovementioned result as well 
as to make sure that the effect of the 
temperature of the ripening period on yield 
and 1000-grain weight of wheat is para- 
mount over other factors, vernalization and 
photoperiodic treatments were given to a 
number of wheat varieties selected from 
different flowering classes, for accelerating 
or retarding their developmental processes 
and thus synchronizing their ripening 
periods, either with a lower temperature 
range during February-March (75-80° C.), 
or with a higher temperature range duiung 
Aprii-May (90-95° C). Details of some of 
these experiments have already been given 
else where. When flowering in early 
wheat varieties, like N. P. 165, Khapli and 
others, was delayed in order to shift the 
ripening period to hotter months, the yield 
per plant was reduced to 3-5 g. from ] 0-15 g. 
and 1000-grain weight to 20-25 g. from the 
normal figure of 40-45 g. The ripening 
period was also shortened from 50-60 days 
to 30-35 days. On the other hand, when 
flowering was accelerated in late varieties 
like Yeoman II, Kubanka, Vaneum Yakub, 
and others, by vernalization and photo- 
periodic treatments, thus making it possible 


[ Current 
Science 

for these varieties to ripen their grain in 
February-March, it was found that the yield 
increased from 2-4 g., to 7-10 g., the 1000- 
grain weight from 15-20 g to 40-45 g. The 
ripening period was considerably lengthened 
from 20-30 days to 40-60 days due to lower 
temperature. 

The usefulness of this physiological 
method of varying environmental conditions 
may be seen from the fact that the conclu- 
sions arrived at earlier- have been repeated- 
ly confirmed during the last eight years by 
experiments on vernalization and photo- 
periodic responses of wheat carried out at 
the Indian Agricultural Research Institute, 
New Delhi, and also at the University of 
Delhi, Delhi. 

Botany Department, J. J. Chintoy. 

University of Delhi, 

Delhi, 

October 11, 1949. 


1. Chinoy, J. J., and Nanda, K. K., Indian J., 
Agri. Sci.. 2946, 16, 390. 2. Chinoy, J. J., 

Nature (London) , 1947, 159, 442. 3. — , Ibid., 
1949 (in press)- 4. Nanda, K. K., and Chinoy, 
J. J., Curr. Sci., 1945, 14, 241. 


PROLIFERATION OF 
GRASS SPIKELETwS 

In Current Science, August 1949, 18, NTo. 8, 
301-02, a letter appears entitled 'Prolifera- 
tion of Spikelets in Pennisetum Poly- 
stachyumL For those interested, the follow- 
ing reference may be useful : — 

Jenkin, T. J., ‘‘Notes on Vivipery in 
Festuca Ovina'\ Report for 1921 of the 
Botanical Society and Exchange Chib 
of the British Isles. T, Buncle & Co., 
Arbroath, 1922. 

T. J. Jenkin, D.Sc., 
Director. 

Welsh Plant Breed. St., 

Aberystwyth, Wales, 

September 28, 1949. 


OCCURRENCE OF TURIONS IN 
ELODEA CANADENSIS 
Elodea canadensis Michx is a rapidly multi- 
plying common pond weed in South India. 
Specimens collected during summer when 
the ponds were rapidly drying up, showed 
small tuberous structures (Figs. 1 &:2) which 
proved to be turions reported in the pond 
weeds of temperate reo-ions.^ 

o 
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Plants like Myriophyllum verticillatu.m L. 
and Potdmogeton sp., develop turions 
under adverse conditions and germinate 
and produce new shoots under favourable 




Fig. 1. Showing turion X Natural size. 

Fig. 2. Enlarged view X 4. 

. Fig. 3. Longitudinal section showing the apical 
shoot X 6. 

conditions. Several of the turions in 
Myriophyllum verticillatum detached from 
the mother plant during cold season 
regenerate new shoots in spring. 


F-ully developed turions are tuberous, 
cinnamon-brown and covered with scale 
leaves. In transverse sections they show 
the growing point in the centre and several 
enveloping layers of scale leaves which are 
studded with food material, and give a blue 
colouration with IKI. 

Turions collected during April and May 
were hard and ovate to spherical in shape. 
Those collected in July, following the com- 
mencement of rainy season, showed early 
stages of germination and consequent re- 
generation of new shoots. Longitudinal 
sections of turions at this stage showed the 
rapidly developing apical shoot (Fig. 3) 
with its nodes and internode-s. 

It appears that adverse weather condi- 
tions such as low temperature, lack of 
water resulting in a severe competition for 
food and space among the plants induce 
turion formation. In the present case 
drought and consequent drying up of ponds 
are probably the chief causes for turion 
formation. 

Grateful thanks are due to Dr. P. Mahesh- 
wari, Dr. L. N. Rao and Dr. M. J. Thiru- 
malachar for the help in preparing this 
note. 

Bangalore, K. M. Safeeulla. 

October 10, 1949. H. C. Govindu. 


Arber Agnes, Water Plants” (1920).“ 


ON THE NECTARY IN THE STAMENS 
OF MEMECYLON HEYNEANUM BENTH. 

Memecylon Heyneanum belongs to the 
family Melastomaceae which is characteris- 
ed by the presence of peculiar appendages 
on the connectives of anthers. Ziegler^ 
has described the structure and biological 
• interest, of these appendages in several 
species. In the present form there are 
eight incurved stamens whose connectives 
are prolonged at the back to form very 
characteristic horn-shaped appendages, 
bluish in colour (Fig. 2). Each appendage 
bears a nectary facing the style in the bud 
(Figs. 1-2). 

The nectary is broad and funnel-shaped 
(Fig. 4) and its outermost layer consists 
of narrow elongated palisade-shaped cells 
with conspicuou-s nuclei and dense cyto- 
plasm. The vacuoles are present at the 
basal end only. This is the secretory layer 
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of the nectary followed by two to three 
layers of compactly arranged parenchy- 
matous cells. 

The single vascular trace entering the 
filament finally reaches the connective of 
the anther. Here it gives out a branch 
passing further up into the horn-shaped 
appendage and ending blindly at its apex 



Fig. 1. L. S. of a young flower bud (semidiagram - 
matic). Fig. 2. A stamen enlarged showing the con- 
nective, appendage and nectary. X 23. FiG. 3. I.. S. 
of same showing vascular suf ply. x 23. Fig. 4. T^. S. 
nectary appendage of the connective; a.s , anther 

sac; n., nectary; s.l., secretory layer; style; v.t.^ 
vascular trace.) X 175. 

(Fig. 3). In the appendage of the connec- 
tive the vascular trace spreads itself 
broadly and sends some branches to the 
base of the nectary. 

I thank Prof. P. Maheshwari for sugges- 
tions, the National Institute of Sciences of 
India, for the award of a junior fellowship, 
and the authorities of the University of 
Delhi for laboratory facilities. 

Dept, of Botany, K. Subramanyam. 
University of Delhi, 

November 2, 1949. 


1. Ziegler, A., “Beitrage 2 ur Kenntnis des 
Andrceceums und der Samenentwicklung 
einiger Melastoniaceen,” Bot. Arch. Mez., 1925 
17, 212-312. 


CICINDELIDS FROM KRUSADAI 
ISLAND AND KUTIKAL POINT IN Tl 
GULF OF MANNAR 

The commonest diurnal insects on the sain, 
shores of the Krusadai island are the cie 
delids (Cicindela biramosa F.). Anobl" 
larger species, C. quadrilineata var. i-cri 
Horn, characterised by longitudinal strii; 
on the elytra (vide figures) is to be n 
with while walking from Pamban. 




The right elyton of 

(A) C.biyamosa (B) C. quadrilineatix 

Kutikal Point along the southern coas t 
the Rameswaram island. A detail 
account of these beetles will be publisla 
later. 

Thanks are due to Dr. N. C. Chatter- j 
Forest Entomologist, Dehra Dun, for idem 
fying the species. 

Sanatana Dharma College, J. Samuel XL. 
Alleppey, S. India, K. V. Verghck 

October 26, 1949. 


A POSSIBLE EXPLANATION OK 
THE JOSHI EFFECT 

Prof. JosHi’s postulate of the surface la'< 
origin of the Joshi Effect Ai appel 
probable. 2, 3, 23, 24, 26, 4 its various det< 
minants follow from the photo-volt 
behaviour of a singlet-formed 
complex W+i/2. (XY)-i/2. It is.aSstirr 
that (i) this complex is stabilised ow 
to the electron donating property 
a semiconductor, e.g., glass (ii) under 
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operating fields the threshold poten- 

tial) the complex ionises into (W.XY)+ -f 
e(-) and the latter contributes to the 
discharge current i ; and finally (Hi) light 
dissociates the complex into either, or/and 
(a) W+XY, (b) WM-XY", fc) VVX -i-Y, 
(d) (WX)‘>- ~f Y . The light action intro- 
duces, therefore, negative ions in lieu of 
electrons as in (ii) or/and neutral particles, 
causing Ah Enhanced temperature in- 
stabilises the complex and therefore reduces 
Ah as reported.-' ^ The favourable effect 
on A^ of a r'isc in gas pressure^- follows 
from the corresponding increase in the 
complex concentration; similarly, age- 
ing h h n, n, *21, 2G under the discharge 
favours it. An increase of light fre- 
quency t3,6,7 intensity 3, 8, is, 15 gj^ould 
aid (hi) and therefore, Ah The boundary 
complex bein^ the photosensitive material, 
primary to /\i, its non-dependance on 
selective absorption of the excited gas is to 
be anticipated h as also the profound 
influence of the wall material' and the 
comparatively greater Ai in transverse 
than in longitudinal irradiation.-^ 22 

The complex formation should develop 
with gases possessing I’esonating semipolar 
single bond structure^^’^^; or with a ten- 
dency, under excitation, to pass into that 
structure whether single or multibonded, 
e.g. (0)-\-or W+h2 

in order to accept the electron donated by 
the wall molecule W, The observed order 
in respect of A i ii'i various elementary 
gases follows, 7112:., Cl2> Bro> l2> 02> N2> 
H2> Ne. Duo to polarisation from com- 
plex formation, surface layer ionises^® at a 
lower voltage At higher voltages un- 

polarised molecules even in the bulk start 
ionising when surface ionisation becomes 
unimportant. This explains the appearance 
of maximum Ai near implied in (ii) 
and its decrease thereafter. Since 

large potentials are required for conduction 
at large gas pressures the inhibitive influ- 
ence of the latter follows.^- 

A typical result in this field that Ai is 
linked preferentially with the 
may now be considered. The ozoniser is 
essentially a compound condenser- discharg- 
ing once every period through an internal 
resistance, characteristic of the excited 
gas, which is inverse of the associated con- 


ductivity. The observed decrease of 
latter (as in AO should reduce the I 
since the resistive damping increases ra 
ly with the frequency. 

Joshi has generalised that a + Ai oc 
at low applied potentials^ and ascribe 
inter alia to a simple photoelectric effe< 
the boundary layer uninterfered witt 
secondary changes. On the basis of 
theory now advanced, at low applied V, 
process (ii) is negligible. Irradiation L 
ing to (hi) should release negative 
and therefore, enhance the conduct! 
constituting the positive Joshi Eifect.^' 

Our grateful thanks are due to Prof. £ 
Joshi, D.Sc. (London),. F.R.LC., F.N.L, 
his valuable suggestions and kind help. 

Saiyid Shamim-Ahis 

Chemistry Dept. 

Muslim University Aligarh, 

M. V. Ramanamurt 

Hindu University, Banares. 

August 22 , 1949 . 


1. Joshi, Pres. Addr. Ind. Sci, Cong. Cl 
Sec., 1943. 2. — , Curr. Scl, 1947, 16. 19. 3. — i 
1945, 14, 35. 4. — , ibid., 1945, 14, 175. 5. — , i 
ibid., 1946,15, 281. 6 ibid. ,"1944, 13, 278. 
1945,14, 317. 8. —and Deo ibid., 1943, 12, 
9 — , ibid., 1945, 14, 67. 10. — , Proc. Ind.^A 
Sci., 1945, 22A, 389. 11. — , ibid., 1945, 22A, 
12. — and Deo, Nature, 1944, 153, 434. 13. 

ibid., 1943, 151, 561. 14. Deo, Proc. Ind. A 

Sci., 1945,21, 76. 15. Ind. J. Phys., 194- 
83. 16. Ingold, J. Chem. Soc., 1926, 1315. 
Sugden, ‘Tarachor and Valency,” Routl 
ed. 1930, p.T31. 18. .S. Shamin-Ahmad, J 
Ind. Sci. Cong. Chem. Sec., 1948, A. No 
19. — , ibid., 1949, A., No. 64. 20. Deshm 
J. Ind. Chem. Soc., 1947, 24, 211. 21. Pra 
Proc. Ind. Sci. Cong., 1947, Phys. Sec., A 
17. 22. Tawde and Gopalkrishnan, Proc. 
Acad. Set, 1949, 29, 171. 23. Venkatesl 

Rao, ibid., 1948, 27, 72. 24. Ramanarr 

J. Ind. Chem. Soc., 1948, 25, 255. 25. Goel, 1 
1947, 21, 203. 26. Venkateshwar Rao, Proc. 
Acad. Set, 1949, 29, 211. 27. Cherian, I 
Ind. Set Cong., Phys. Sec., 1945, A, N< 
28. Birr, E. J., Z.physik. chemie., 1933, i 
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ARTIFICIAL INFECTION 
OF SORGHUM WITH LONG SMUT 

Long smut of sorghum caused by Tolypospo- 
rium ehrenbergii (Kuhn.) Pat. has been re- 
corded in South India (Barber, 1909), the 
Punjab and Bombay. The sori are reported 
to be few in each ear and an inch or more 
in length. 

The mode of infection of this smut is so 
far unknown. Several inoculation experi- 
ments carried out at the Indian Agricultural 
■Research Institute, New Delhi, have failed to 
reproduce the disease (Scientific Reports, 
1947). Mundkur (1945) surmises that in- 
fection may be through the ffower. 

In May 1949, a severe outbreak of this 
smut was noticed in several places. Many 
sori were noticed in each ear and a high per- 
centage of the plants was affected. Viable 
spore material from this crop was utilised for 
inoculation at Coimbatore. The spores 
readily germinated producing many sporidia. 
Preliminary inoculation experiments were 
carried out in August in the field on a crop 
■ of Co 11 strain of sorghum, by (1) spraying 
a suspension of germinating spores on the 
ears,- just emerging from the boot leaf, 
(2) brushing' the spikelets of similar ears 
‘with “the germinating spores, and (3) pouring 
a suspension of germinating spores inside 
the sheath of the boot leaf before the ears 
emerged. Controls were kept in all cases. 

Fifteen days after inoculation, sori were 
observed only among plants inoculated by 
the third method. The experiments were 
repeated in an isolated plot in the pot culture 
house on a crop raised from disinfected 
seeds. Method (3) was adopted. Two days 
later, the ears emerged from the boot leaf. 
Successful infection was obtained again, the 
period of incubation being 12 to .15 days. 
The cultures of sorghum that were inoculat- 
ed were Co 11, A. S. 7589 and 7571 and all 
of them were affected. This successful arti- 
ficial inoculation of sorghum by the smut 
proves that infection is through the young 
TLower before the ear emerges from the boot 
leaf. ■ In the second series, the ears were 
enclosed inside paper bags for four days 
after, inoculation. The number of flowers 
infected per ear varied from one to seven. 


CUTT^rit 
Sci^'nce 

This is in keeping with the intensity of 
fection observed in Coimbatore. 

Mycology section, T, S. Ramakris host a isr, 
Agric. Res. Institute, G. S. Reddit. 

Lawley Road, 

Coimbatore, 

September 19, 1949. 


1. Barber, C. A., Madras Dept. Agric- JBtxH*, 
19 09 , 49, 2 7 6 . 2. Mundkur, B. B., Ind. J. A,Qric- 
1945, 15, 109. 3. Sci. Rep. Ind. Agric. 

Inst., 1917, 110. 


ULTRA-VIOLET ABSORPTIONT 
SPECTRUM OF lODOBENZENE 

About 100 red-degraded bands have fc>een 
photographed in the absorption spectrum 
of iodobenzene in the region A2850 to A2400. 
As in other monosubstituted benzene 
spectra^, this band system correspondLs to 
the allowed electronic transition 
with the electronic moment lying in the 
plane of the ring and perpendicular to the 
axis of substitution. The (0,0) band is 
located at 1^36352. Towards tlie red end, 
the bands correspond to Raman freq,uLen- 
cies^ 230, 340, 780, 900, 1010, 1100 and 

1300. A strong band at 61 units trom. 
(0,0^ is interpreted . as giving a difference 
frequency of the 1 -->1 type of transition, 
analogous to 67 and 60 in monofluoro and 
monochlorobenzenes^. A similar difference 
frequency of 90 cm**'^ is also detected. Pro- 
gressions of totally symmetric vibrations 
are observed on the violet side leading to 
upper state frequencies, 950 and 780. 

A detailei discussion of the analysis will 
be published elsewhere. 

Andhra University, 

Waltair, K. Sreeramamitrt'Y'. 

November 8, 1949. K. R. Rao. 


1. Sponerand Teller, Rev. Mod- Phys.y 1941, 
13, 76; Sponer and Wollman, J. Cheni. 

1911, 9, 816; WolLnm, Ibid., 1913,14, 123, eic. 
2. Teets and Andrews, J. Chem. Pnys.^ 1935, 
3> 175. 
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Modern Text Book of Intermediate Physics. 

(Volume One). By A. N. Banerjee. (Das 

Gupta <& Co„ Ltd., Calcutta), 1949. Pp. xiv + 

224. Price Es. 6/. 

In the preface to the book the author men- 
• tions that he has taken pains to state the 
physical principles in simple language and to 
show their significance by applying them at 
once to phenomena with which young readers 
are quite familiar. In achieving these objects 
the author has succeeded to a remarkable 
extent. The treatment of the subject-matter 
in this first volume is under three heads — 
General Physics, Sound and Heat. Through- 
out the book the author has consistently tried 
to propound the basic principles of classical 
physics so as to be easily assim.ilated by the 
Intermediate student. The first impression of 
the book is that it is a well-planned text book 
with plenty of diagrams. A noticeable feature 
is the illustration of physical principles by a 
large number of phenomena drawn from 
every-day life. The treatment of Sound and 
Heat is fairly satisfactory. Puluj’s frictional 
method oC determining mechanical equivalent 
of heat could have been included. Under 
radiation correction, methods other than Rum- 
ford^s compensation method could have been 
described. Nevertheless the subject-matter of 
Sound and Heat will meet the requirements of 
Intermediate students. But the handling of 
dynamics and statics under General Physics 
does not come up to the standard required by 
Mysore and Madras Universities. Topics like 
centre of gravity, simple machines, requisites 
of a good balance and equilibrium under con- 
current and non-concurrent forces have not 
received the attention they require. This 
trouble arises no doubt from the vagaries of 
the Physics syllabus in different Universities, 
which handicap the text-book writers all over 
India by restricting the usefulness of their 
labour. It would not impair the serviceable- 
ness of a book if certain chapters, such as 
Properties of Matter and Simple Harmonic 
Motion in the present instance, have to be 
eschewed by a class of students; but a text- 
book will fail in its duty to a certain section 
of students if all the required portions are not 
included. 

Exercises have been set at the end of each 
chapter; it is regrettable that a uniform pro- 
cedure has not been followed in giving the 
answers to the numerical problems. While 
dealing with rotational motion on page 47, it 
would have been more precise to mention that 


uniform rotation is meant, especially as this 
paragraph succeeds accelerated linear motion. 
Such drawbacks and errors of spelling notice- 
able here and there have arisen perhaps on 
account of the hurry in rushing through the 
publication simultaneously in three different 
printing presses. Looking at the paucity of 
Indian text-books on Physics, the present- 
volume is a commendable attempt and I dare 
say that in the next edition it will be improved 
and enlarged so as to be useful to a greater 
circle of Intermediate students. 

L. S. 

Terrestrial Radio Waves. By'H. Bremmer. 
(Published by Elsevier Publishing Company, 
Amsterdam, London & New York. London 
Office: Clever-Hume Press Ltd., 42-A South 
Aiidley Street, W. I), 1949. Pp. x -f 344. 
91 Illustrations. Price $6*75. 

This book is a most welcome addition to the 
rather scanty literature available on the 
subject. It provides an excellent treatment of 
the mathematical— physical methods for the 
computation of transmitter fields. It is divided 
into two parts. Part I deals with the theory 
for a homogeneous atmosphere and Part II 
deals with the theory of inhomogeneous 
atmosphere. Thus, both the ground wave and 
sky wave propagation come up for adequate 
treatment. The most essential features of the 
recent literature on the subject have been 
successfully incorporated in the text. This 
adds considerably to the value of the book. 
Both the prospective investigator and the 
advanced student have in this book a collected 
and comprehensive account of the present 
position of the subject. As such, the book is 
indispensable to both. 

Formulae which are very essential for nume- 
rical calculations of the ground wave field have 
been collected together. They can thus be 
used without going into the detailed mathe- 
matical derivations. Typical graphs have been 
well drawn and reproduced for the field of 
a 1 Kw transmitter. These features extend 
the utility of the book to the practical engi- 
neer. 

The printing and get-up of the book are 
excellent. In brief, the book is worth its weight 
in gold and the author deserves all praise in, 
producing a work of this type. It can be 
recommended as a valuable addition to the 
Mathematics, Physics^ and Communication 
Engineering Libraries. 

S. V.‘ (jfHANDRASHEKHAR AIYA. 
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Table o£ Sines and Cosines to Fifteen 
Decimal Places at Hundredths of a Degree. 
By U. S. Department of Commerce, National 
Bureau of Standards, Applied Mathematics 
Series 5. (United States Government Print- 
ing Office, Washington), 1949. Price 40 cents. 
The Applied Mathematics Series of which 
the. volume under reference forms the fifth 
publication is intended to serve as a vehicle for 
the publication of mathematical tables, ma- 
nuals' and studies by the Mathematical Labo- 
ratories of the National Bureau of Standards. 
Trigonometric tables with decimal subdivision 
of the degree are of great convenience in 
numerous problems of applied mathematics. To 
meet -the need for such tables, the present vol- 
ume provides a tabulation of the sine and cosine 
to 15 decimal places at intervals of one-hund- 
redth of a degree.. The arrangement adopted 
here, of columns of sines and cosines side by 
side and also of the second central differences 
alongside, will be found convenient in many 
cases where both sine and cosine functiohs 
are desired for the^same argument, or where 
Taylor^s theorem is to be used for interpolation, 

R. S. K. 

An Elementary Text-Book of Organic 
Chemistry. By D. D. Karve (Dartane Bros, 
Poona 2), 1949. Pp. viii-hl92. Price Rs. 2-12-0. 

This short course in organic chemistry de- 
signed for the I. Sc. and I.Ag. standards of 
the Bombay and Poona Universities is well- 
planned, the fundamentals being presented 
in a simple, easy and straightforward manner. 

The opening chapter indicates the scope of 
organic chemistry as a distinct branch of study. 
This is followed by a chapter on the purifica- 
tion of carbon compounds. It would nave been 
better if the methods of fractional and steam 
distillation had also been mentioned. The 
logical order should have been maintained as 
regards the ‘qualitative' detection of the ele- 
ments and their ‘quantitative' estimation before 
the determination of molecular weight and 
assignment of molecular formula. The tests 
for tialogens might have included confirmatory 
tests as well. Tests for their detection in the 
presence or absence of nitrogen could have 
been given. The fact that it is possible to read 
up to -001 of a degree with a Beckmann thermo- 
meter by means of a lens has been left out. 

The. treatment of carbon compounds is 
uniformly good. Wherever necessary, equa- 
tions and neat line diagrams have been given. 
At the end of the book, a summary of the 
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preparation and properties of important com- 
pounds dealt with have been given in tabular 
form. Also, a list of questions covering the 
whole portion, as well as numerical problems 
of varied types, are appended for purposes of 
revision. But the book- needs considerable 
enlargement if it is alsol to cater to the pass 
subsidiary , standards of South Indian Univer- 
sities, The book is not without lapses and 
omissions and corrections, which will no doubt 
be attended to in the next edition. 

M. V. S. 

A Community at the Crossroads. By Sapur 

F. Desai (New Book Co., Ltd., Bombay), 

1948. Pp. 201. Price Rs. 10. 

Notwithstanding its .small size, the Parsi 
community has often led the. rest in busiaess, 
finance and philanthropy; y/hile, sociologically, 
it is a close-knit endogamous community, jea- 
lously guarding its non-prosetely sing faith. Its 
amazing adaptability, as is to be seen from its 
language, customs, manners, etc., according to 
the many, is at once a source of its strength 
and weakness. 

Mr, Sapur Desai’s monograph of the above 
title is prefaced by a foreward by Sir H. P. Mody 
and an introduction by Prof. Jehangir X Asana 
and reveals four principal features. The first 
one, which is by far the most valuable and 
treated at length, is a factual study of demo- 
graphy based on vital statistics on housing and 
health, and brings out forcefully the dysgemic 
tendencies of the community. In the next 
many recommendations are made for social 
orientation and the abolition of poverty. The 
short ethnographic survey which follows ex- 
tends to the very earliest times, and leads to 
the conclusion that on their entry into India, 
the Parsis ‘ringfaced' themselves with social, 
sectarian and racial barriers, and that while 
the effect of the first two is breaking down, the 
racial barrier is still a rigid force in the com- 
munity. 

On this score, we are asked to believe that 
there is something in it which is worth pre- 
serving. On page 165 V7e read: “ It therefore 
behoves the community to keep out of inter- 
marriage also, it should be left severely alone 
“ in the interests of the world at large and 
India herself in particular Is it a happy 
reflection that at a time when even the Anglo- 
Indian community is led to identify itself with 
the rest of the Indian communities, students 
of demography can still preach se^i^arianis m 
in the name of science? 


Reviews 
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SCIENCE NOTES AND NEWS 


Radioactive Isotopes for Hospitals and 
Medical Centres 

A miniature atomic pile has been designed 
in Britain for use in hospitals, medical centres 
and health research units. 

The apparatus, known as Aspatron, produces 
radio-active isotopes. These isotopes remain 
active for periods ranging from eight hours to 
three weeks. 

The equipment is portable and weighs barely 
two cwts. It produces isotopes by using ura- 
nium in the form of a pure oxide. This is 
arranged inside the apnaratus in a specially 
designed pattern within a double wall of metal 
packed with the material which increases the 
efficiency of atomic reaction. There is no 
danger from radiation since its range is limited 
and nullified by adequate safeguards. The 
cost of each equipment is estimated at about 
£ 500 (Rs. 6,667). 

Wave Propelled Boats 

A method of driving a ship by wave motion, 
without the aid of sail or engine, has been 
devised by Mr. Sydney McCubbin, of Victoria, 
Australia. 

His two model ships have each attached to 
them twin diverging metal arms fore and aft. 
The arms extend below the surface of the 
water. Across the ends of each pair a horizantal 
oblong paddle is attached by hinges. 

In operation the arms change their position in 
the water when the ship’s hull follows the con- 
tours of the swell. The movement of the arms 
agitates the paddles, and drives the vessel for- 
ward. The propulsion is thus based upon the 
principle of wave motion. 

The inventor states that the device requires 
a reasonable wave form with a comparable 
amount of wind to function successfully. It 
was intended primarily as auxiliary power, 
and probably would be best suited to fishing 
craft and lifeboats. The arms and paddles could 
be so constructed, as to be folded inboard when 
not in use. 

British-Designed Boilers 

A factory at Agarpara, near Calcutta, will 
soon be manufacturing shell type boilers of 
British design for the ever-growing Indian 
market. 


The boilers to be made there will be to 
designs supplied by'.. Babcock and Wilcox and 
will be manufactured under licence from that; 
firm. They are of a type used in many facto- ‘ 
ries where a simple design is required and 
where there is a demand for '•'processed’" steam 
(used for heating, drying and other purposes) 
in large quantities. 

The agreement provides for a certain number 
of Indian engineers to receive instruction and 
practical training at the Babcock and Wilcox 
works at Oldbury, near Birmingham. 


Zoological Society of India— Foundation 

bellows elected in 1949 

Dewan Anand Kumar (Solan), Dr. A. A. Ayer 
(Madras), Dr, K. N. Bahl (Lucknow), Dr. D. V. 
Bal (Bombay), Dr, J. L. Bhaduri (Calcutta), 
Dr. D.R. Bhattacharya (Allahabad), Dr. B. S* 
Bhimachar (Calicut), Dr. B. S. Chauhan (Cal- 
cutta), Dr. B. N. Chopra (New Delhi), Dr. B. K, 
Das (Hydrabad), Mr. M. N. Datta (Calcutta/, 
Prof. R. Gopala Aiyer (Waltair), Dr. S. L. Hora 
(Calcutta), Dr. M. O. T. Iyengar (Calcutta), 
Dr. T. J. Job (Barrackpore), Dr. G. L. Kestiven 
(Singapur), Dr. K. B. Lai (Kanpur), Dr, M. S. 
Mani (Agra), Prof. H. R. Mehra (Allahabad), 
Prof. M. B. Mirza (Aligarh), Prof A. B. Misra 
(Benares), Dr. K. S. Misra (Calcutta), Prof. M-A, 
Moghe (Nagpur), Dr.K. B.Nair (Trivandrum), 
Dr. N. K. Panikkar (Mandapam), Dr. H. S, 
Pruthi (New Delhi), Dr. L. S. Ramaswami 
(Bangalore), Dr. H. S. Rao (Mandapam), 
Dr. H. N. Ray (Mukhteswar) , Major Dr. M. L. 
Roonwal (Dehra Dun), Prof. B. R. Seshachar 
(Bangalore), Prof. R. V. Seshaiya ( A.niamalaz- 
nagar), Dr. S. B. Setna (Bombay), Lt.-Col. 
R. B. Seymour Sewell (Cambridge), Dr. Miss 
N. G. Sproston (Shanghai), Dr. B. Sundara Raj 
(Lucknow), Dr. Viswanath (Hoshiarpur) , Dr. 
G. S. Thapar (Lucknow), Dr. A. Wolsky 
(Delhi). 


Facilities for Advanced Studies in U.S.A. 

In pursuance of the Education Ministry’s 
scheme to. bring out pamphlets giving detailed 
information about facilities for advanced 
studies abroad, another pamphlet called 
“General Information about the XJ.S.A.” has 
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just been published. The pamphlet gives 
information about different types of higher 
educational institutions in U.S.A. as well as 
other useful information to students desirous 
of proceeding to the U.S;A. for advanced 
studies. It also gives an idea of the necessary 
preliminaries . required of a student before 
proceeding on the journey, 

^ It is a priced . publication and. is available 
from the Manager of Publications, Civil Lines, 
Belhi. 

D.Sc. Degree Award in Spectroscopy 
^ On the recommendation of the Board of 
Examiners consisting of (1) Dr. EaiT K. Plyler, 
(Chairman) Physicist, Tncharge of Infra-red 
Measurement, U.S. Department of Commerce, 
National Bureau cf Standards, Washington, 
(2) Dr. Janes H. Hibben, Chief Chemical 
Division, United States Tariff Commission, 
Wa.shington D. C., (3) Prof. David M. Dennison, . 
The Harrison M. Randall Laboratory of 
Physics, University of Michigan, Annarbor, 
the thesis entitled Spectroscopic Behaviour 
of Diamond and Other Crystals"" by Mr. K. G, 
Ramanathan., M.Sc,, has. been declared as 
qualified for the degree of Doctor of Science 
(D.Sc.) of the Andhra University. 

It. may be recalled that Mr. K. G. Randa- 
nathan was recently awarded the 1851 Exhibi- 
tion Scholarship. 

D.Sc. Awards in Chemistry 
. On the recommendation of the Examiners, 
Board consisting of Sir J. L. Simonsen, Kt., 
F.R.S.jProf. H. J. Emeleus, F.R.S., Prof. Garner, 
F.R.S, and C. K. Ingold, F.R.S. , Messrs. G. S. 
Deshmukh,. M.Sc. and D. Singh, M.Sc., have 
been awarded D.Sc., in Chemistry for the work 
on ‘Studies of the Joshi Effect" in Gases and in 
Electrolytes, respectively, by the Benares Hindu 
University. 

ISO Committees oh Shellac and Mica 

The Technical Committees of the Inter- 
national Standards Organisation for Shellac and 
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Mica will meet in Delhi for the first time in 
India between January 16 and 19, 1950. 

Australia, Belgium, France, Netherlands, 
New Zealand, Poland, the U. K. and the U. S. A. 
have been invited for the meeting of the Com- 
mittee on Shellac. Brazil, Czechoslovakia, 
France, Hungary, the U. K. and the U- S. A* 
are the invitees for the meeting of the Com- 
mittee on Mica. The Sectional Committees of 
the ISI on Shellac and Mica will constitute the 
Indian Delegations at these meetings. 

Proposals on specifications for seedlac, shel- 
lac, dry bleached shellac, classifications of and 
methods for grading processed mica will he 
discussed at these meetings with a view to the 
formulation of international recommendations. 

Biochemical Congress 

The first International Congress of Biochem- 
istry was held at Cambridge recently. 

It was initiated by the Biochemical Society 
with the support of the International Union of 
Chemistry. Prof. A. C. Chib nail presided over 
the session and Prof. E. C. Dodds acted as the 
Chairman of the Executive Committee. 

Sections covered include animal nutrition 
and general metabolism; structure and syn- 
thesis of biologically important substances; 
cytochemistry; biological pigments; oxygon 
carriers and oxidising catalysts; hormones and 
steroids, chemotherapy and immunochemistry ; 
plant biochemistry and industrial fermenta- 
tions. 

IXth International Congress of Entomo- 

logy 

The IXth International Congress of Ento- 
mology will be held on August 17th-24th, 1951 , 
in Amsterdam (Netherlands)-. Entomologists 
wishing to receive in due course programmes 
and application forms are requested to com- 
municate already now with the Secretariate 
c./o. Physiologisch Laboratorium, 136 Rapen- 
burger straat, Amsterdam. 

Further communications will follow in 1950 


INTERNATIONAL CONFERENCES 


Date 

Dec 26-31 .. 

Dec. 

Feb. 28, 1950 . . 
Mar. 20-23 . . . 


Subject of Conference 
116 th Annual Meeting of 


the 

the 


American Association for 
Advancement of Science 
1st Congic-ss of the American. 

Union of Occupational Medicine 
Conference on Pneumosilicosis 


Convention of Electric Railway 
- Traction • •* - 


Convening Body &/or Organisers ’ Location 

American Association for the Ad-' New York 
vancement of Science 

Gen. Secretary, Avennles 981, Buenos Aires 

T.W. 42, Callao 1015, Buenos Aires 
Dean, School oE Public Health ' Sydney, Australis 
and Tropical Medicine University 
of “Sydney ' \ ‘ 

Institution of Electrical Engineers, London 
Savoy Place, W.C. 2 ' 
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SCIENTIFIC LIAISON 


T he objectives of scientific liaison may 
be classified as follows: 

(1) Establishment and maintenance of 
personal contact with the scientists 
and technologists of the region in 
question, and with the institutions— 
governmental, universitj^, and indus- 
trial — in which they work. This na- 
turally involves a considerable amount 
of travelling, and the liaison ofilcers 
have to be prepared for the inevitable 
discomforts and even dangers inci- 
dental to travel in non-industrialized 
countries. 

(2) Establishment of the liaison office as 
a clearing-house and inforrnation 
centre for the supply and distriubtion of 
(a) scientific literature,, whether 


in the form of original jour- 
nals and papers, microfilms 
and their reading machines, 
photostats and all kinds of 
documentation, 

(b) essential scientific equipment 

and (materials, ensuring that 
they reach the proper reci- 
pients in the region, 

(c) -scientific information already 

existing on problems in the 
region, 

(d) ideas and suggestions which 

might be obtained from the 
centres of science and techno- 
logy in the advances countries 
to meet specific problems in 
the region. 
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(3) Facilitation of the outward movement 
of scientific and technical reports from 
laboratories and other sources in the 
region, and its scientific journals, to 
the main centres of science and tech- 
nology. 

(4) Help in informing the outside world 
of interesting and important work 
being carried out in the region. 

(5) Arrangements for the exchange of 
scientific correspondence and manus- 
cripts, scientific papers, articles and 
reviews for publication. 

(6) Provision of scientific advice, when 
required, to governments of the region; 
and co-operation with bilateral scien- 
t.’fic missions, scientific attaches and 
government service scientists who 
may be working in the region. 

(7) Facilitation of visits, which may be 
of short duration, by eminent scien- 
tists to the region, and encouragement 
of all plans for international collabo- 
ration in research and co-operative 
expeditions. 

(8) Co-operation with, and when neces- 
sary, advice to, the other Specialized 
Agencies of UN. 

(9) Assistance to all schemes of personnel 
exchange across the boundaries of the 
region. 

One might summarize by describing the 
primary function of Unesco’s Field Science 
Co-operation Offices as one of “facilitation” 
including the collection, exchange and dis- 
semination of scientific information in a two- 
way flow, between each particular region 
and the rest of the world. 

How do the liaison officers carry out their 
work? 

Technical advice is given immediately 
wherever possible, but when this is not pos- 
sible, they either write to specialists outside 
their area for the information required, or 
pass on the question to the Headquarters 
Unit at Unesco House, Paris, where the staff 
endeavour to obtain replies, either by con- 
sulting the other members of the scientific 
secretariat, or by further recourse, to outside 
authorities. Besides the Headquarters Unit 
of the Field Sciences Co-operaion Offices, 
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Unesco’s scientific secretariat includes spe- 
cialists in Pure, Medical, Agricultural and 
Engineering Sciences, Scientific Documenta- 
tion and Apparatus, and the Social Implica- 
tions of Science and History of Science. At 
Unesco House, again, the Libraries Division 
has a wealth of information on book and pe- 
riodical exchanges between libraries; the 
Exchange of Persons Department constitues 
the world clearing-house for all internation- 
aily available fellowships and studentships; 
and there are the Departments of Education 
and Culture. Through the Unesco Office in 
New York, microfilms and other forms of 
documentation, or special samples of chemi- 
cals produced in U.S.A. may be obtained. 
The Headquarters Unit has access to the li- 
brary of the French Ce7itre Naturaal de la 
Recherche Scientifique for reference, and 
may obtain bibliographies from tlie Com- 
mission Internationale des Industries Agri- 
coles Last but not least, Headquarters Unit 
can appeal to the secretaries of the various 
International Scientific Unions, of which 
mention has already been made, who are m 
a position to give the most authoritative in- 
formation on the present state of any parti- 
cular question, or who can indicate what 
specialist in what country should be applied 
to for the information needed. 

The various Field Offices maintain con- 
tact with one another. This is worth while 
emphasizing, since, side by side with Unosco’s 
network, the offices of the cultural relations 
organizations in various countries still pro- 
vide a most important means of conveying 
scientific information to enquirers. Thus, 
during the war, it was the experience of 
members of the Sino-British Science Co- 
opera-tion Office that if a Chinese scientist 
requested some information about scienliflc 
work going on in England, it was relatively 
easy to obtain it for him without delay, but 
if he made a similar request for the informa- 
tion about Swedish or Venezuelan work, the 
matter was not so simple, as no rep;ular jna- 
chinery existed for getting it. This multi- 
lateral service is exactly what Unesco’s Field 
Offices are able to provide. 

{By courtesy of UNESCO puhlications) 
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MEDICAL BOOKS IN TIPPOO SULTAN'S LIBRARY=^ 

D. V. S. REDDY 

(Professo?' of Physiology, Madras Medical College) 


I N the course of my search for old medl- 
i cal books, especially those written by 
medical men who served in India on the com- 
mon diseases and treatments prevailing in 
the country, in the 18th and 19th centuries 
I fortunately encountered upon a veritable 
vein of gold in Mysore when I came across 
a list of books in the library of the 
Tippoo Sultan of Mysore, distinguished for 
his enlightened patronage of learning and 
reputed for his deep and extensive scholar- 
ship. He was a great lover of books and 
owned a magnificent collection of veri?" 
valuable and rare volumes. 

After the fall of Tippoo Sultan and the 
capture of Srirangapatnam in 1899, the Bri- 
tish displayed commendable foresight and 
devotion to science in their decision to pre- 
serve the library of Tippoo Sultan. A few 
manuscripts were selected for presentation 
to the Asiatic Society, Universities of Cam- 
bridge and Oxford and the East India 
Company. The major portion of the libraiy, 
however, was transferred to Calcutta, for 
the instruction of the Company’s emplo- 
yees in the Sciences of Europe and Asiatic 
languages. 

A descriptive catalogue of this collection, 
“I’he Oriental Library of Tippoo Sultan” 
was prepared by Charles Stewart, Profes- 
sor of Oriental Languages at Hertford 
College, and printed at the Cambridge Uni- 
versity Press in 1809. 

According to this author, the library of 
Tippoo Sultan consisted of nearly 2,000 
volumes in Arabic, Persian and Hindustani. 
Many of the manuscripts were beautifully 
written and artistically bound, but a great 
nui-ny had unfortunately lost the first and 
the last pages, making it extremely difficult 
to discover the author or the period in which 
they wei'e composed. One would like to 
know whether there were similar books and 
manuscripts in the European languages .and 
if so, where they are today. 

Professor Stewart writes that they were 
part of the acquisitions by Tippoo’s illus- 
trious father. “Some of them had formerly 
belonged to the Mohammadan Kings of 


* In commemoration of the 150th Anniver- 
sary of the great Tippoo Sultan of Mysore. 


Bijapur and Golconda. But the greater 
number had been the property of Nawab 
Nasir Addowlah Abd el Vahib Khan, 
brother of Mohammad Ali of Carnatic and 
were taken by Hyder in the Fort of Chittor 
during 1780.” 

The Arabic books, forming less than a quar- 
ter, consist of the standard works of A1 Razes, 
Avicenna, etc. The descriptive catalogue 
of Oriental books contains 2 lists of medi- 
cal books (68 in all): (1) The section en- 
titled “Physic books, Persian’ ; (2) “Ara- 
bic Books”. Nearly three-fourths of the 
books are in Persian. They are the more 
important, as some of them belong to the 
early part of the 12th and the 13th centu- 
ries, and emanated from the great centres 
of culture such as Khuarizm, Jorjanny, Kho- 
rassan, Bokkhara, Shiraz, etc. 

Besides many old and authoritative works 
on Medicine copied from Persia and Turke- 
stan, there are also some treatises which the 
Persian and Turkish Physicians wrote in 
India, under the patrenage of the Indian 
Rulers. No. 4 in the section of Persain Medical 
treatises, is a book on “Gynecology and 
Pediatrics”, written by Mansur Mahommad, 
and dedicated to Sikander Shah 11, of 
‘Dhely’ — round about 1300 A.D. 

No. 9 is called “Mine of Remedies”, writ- 
ten by Bava Bhauz Khan. The date is 
given as 1512, and the book is said to be 
dedicated to Sikander Shah of Dhely, (The 
book itself must be re-examined to check 
these points.) *- 

No. 18 is Tibhi Akhari (translation of the 
Ai'abic work); No. 19, Tyurribati Akbari 
is a work on physic and personal hygiene; 
No. 20, Corababini Cadarv, contains the 
Pharmacopaeia of Hindustan. All the three 
books (Nos. 18, 19, 20) were composed by 
Mohammad Akbar' Arziny, Physician to 
Emperor Aurangazeb, to whom they .are 
dedicated. 

No. 21 is a treatise on Medicine, Food and 
Clothes, by Mohammad Riza and dedicated 
to Emperor Aurangazeb. 

Next, we may mention a few books, im- 
portant for the history of Medicine in 
Madras. No. 24 is a treatise on Diseases, 
composed in 1747; No. 25 is an appendix to 
the above ; No. 26 is a treatise, giving the 
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Pharmocopasia of Medicines used in Car- 
natic and complied in 1751 A.D. The 
author of these three books was Sekunder 
Ben Ismail of Constantinople, Physician to 
the Nawab Mohammad Aly Khan of Arcot, 
to whom the books are dedicated. 

Lastly, books written under the direction 
of Tippoo Sultan himself are very interest- 
ing and instructive (Cat page 113). These 
are important, for the history of Medicine 
in Mysore. Some of them are in the tradi- 
tional or orthodox style. 

No. 42, Bihral Munafi (The Sea of Profit) 
is a treatise on midwifery, treatment of 
children, enchantments, exorcisms of devils, 
etc., by Mulud Mohammad, dedicated to 
Tippoo Sultan (1794 A.D.) . 

No. 43 is a general treatise on Medi- 
cine, alphabetically arranged, composed by 
Mohammad Nasir Afshrar Turk and dedicat- 
ed ’to Tippoo Sultan. 

Other volumes illustrate the new trends 
and influences. Besides, they clearly estab- 
lish the fact that contrary to the prejudiced 
reports of European historians, Tippoo was 
very progressive in his outlook and 
views, and encouraged the study of the 
European literature on Medicine, trickling 
in slowly through the trader, the diplomat 
and the doctor. Knowledge and particu- 
larly Medical Science, was liberally patro- 
nised and actively encouraged by him, 
irrespective of its source or country; the 
knowledge itself was freely incorporated and 
utilised for the benefit of the people. This 
laudable spirit of Tippoo Sultan is amply 
borne out by the following works: 
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No. 44. Kanun Der Ilmi Tibh. A trans- 
lation of the complete London Dispensatory: 
The date and the name of the translator are 
not given. The translator says in his pre- 
face that this work is the result of the 
united efforts of all the learned (physicians) 
of Europe and translated by the Order of 
Tippoo Sultan; 

No. 45. Terjiimeh Ketahi Angriz. (Trans- 
lation of the English treatise on Electrical 
and Medical Experiments); 

No. 46. Turjumah Ketahi Freng. (Trans- 
lation of Dr. Cochrane’s treatise on “Twist 
of the Intestines”.) 

In addition to these books in the section 
on Physic, there is, in the section on Arts 
and Sciences, a book, No. 9 (page 97 of the 
Cat.) called “A Treatise on Botany and 
Natural History” translated by the Order 
of Tippoo Sultan from French and English 
books. It has good etchings of plants. 

The Unknown Authors. — In a footnote 
(p. 97) Professor Stewart says, “It appears 
that Tippoo Sultan was an encourager and 
patron of the Arts and it is stated that 45 
books on different sciences were either com- 
piled or translated from different languages 
under his immediate inspection or auspices. 
It is probable that some of our unfortu- 
nate countrymen, who were so long detained 
in captivity and had thereby acquired a 
knowledge of the Dekkani languages assist- 
ed him in these persuits”. It is also pos- 
sible that there were some Europeans in his 
employ as personal physicians and surgeons, 
who were encouraged to do literary work 
under the patronage of the Sultan. 


A SOUTH SEAS 
'T'HE Bosscha Sterrewacht Observatory at 
^ Lembang in Indonesia, which was se- 
riously damaged during the war, is to 
receive material assistance organized by 
UNESCO. 

American and Dutch astronomers aie 
collaborating to ensure the consruction of 
a new type of astronomical telescope, con- 
sisting of {wo minors, one of them 3 ft. in 
diameter. . 

The Bosscha Observatory is situated in 
what the famous astronomer Dr. Gerard 
P. Kuiper of the University of Chicago 
Yerkey’s Observatory describes as “one of 
the most beautiful spots , on earth”. 

The opportunities for good research work 


OBSERVATORY 

at this observatory are great, because of its 
favourable location 7“ south of the Equator, 
which makes the southern stars visible; and 
its adequate elevation, 4,200 ft., which en- 
sures a good climate. 

The observatory was heavily damaged 
during the war and -the young Director and 
his two assistants died at the hands of the 
Japanese. Chicago University and Yerkey 
Observatory, the University of Leiden, 
Holland, the University of Louvain, Belgium, 
and Unesco are shortly to sign an agreement 
whereby this Far East observatory will re- 
ceive help, and thus be able to play an im- 
porta-nt part in advancing astronomical 
knowledge. (Courtesy of Courier, UNESCO, 
1-11-1949.) 
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PROTEIN HYDROLYSATES FOR THE MICRO-BIOLOGICAL 
ASSAY OF AMINO-ACIDS^ 

R. RAM MOHAN. K. C. THADHANI, V. S. GOVINDARAJAN AND M. SREENIVASAYA 
(Section of Fermentation Technology, Indian Institute of Science, Bangalore 3) 


circumstance that cei'tain amino 
* acids in a protein hydrolysate can be 
scd(‘ctivrly and cpiantitatively removed or 
ilestro.Vi'd, otTi'rs the attractive possibility of 
employing such hydrolysates in the micro- 
biological assay of some amino acids. For 
tryptophane assay for example, Green and 
Black’ have used an acid hydrolysate of 
casein: Lyrnan^ has used treated pep- 
tone lor methionine assays. In the course 
of nutrition studies, protein hydrolysates 
have' been widely employed from which a 
given essential amino acid is eliminated by 
suitable treatment. Wood, ei aid’ have 
used freshly prepared Raney’s nickel for 
tht' removal of organic sulphur from sul- 
phur containing amino acids from a protein 
hydrolysate. Ion-exchange resins have 
been us('d by vSperber,’ and Cannan*'’ for th(' 
removal of di-carboxyl ie and the basic 
amino acids. Lewis , ei at. have removed 
glutamic acid ciuantitativoly from casein 
hydrolysate as pyrolidonecai boxylic acid. 

Experbnental 

Acid hydrolysate of casein was prepared 
by the method of Snell and Wright’ and 
alkali hydrolysate was prepared using 
barium hydroxide which is quantitatively 
removable as sulphate. Acid hydrolysates, 
after supplementing with cystine, methio- 
nine, and fortification with vitamins, pu- 
rine bases, salts, sodium acetate and glucose, 
have been found u.^eful for tryptophane 
assays. Similarly alkali hydrolysates for- 
tified with methionine, and arginine or 
cystine, have been found suitable for the 
assay of cystine and arginine respectively. 

The pre-treated hydrolysates, before 
actual use, were tested for their freedom 
from a given amino acid by chromato- 
graphing the liquid on paper using the 
capillary ascent test tube method develop- 
ed by Rockland and Dunn*^ with n-butanal- 
acetic acid as developing solvent. What is 

Presented at the Symposium on ‘ Microbio- 
logical Assay of Amino Acids, Vitamins and 
Other Growth Factors ' held on 17th December 
1949 at the Indian Institute of Science, Banga* 
lore, under the auspices of the National Collec- 
tion of Type Cultures, India, and the Society of 
Fermentation Technologists, India. 


shown to be absent by this test has been 
found to reach the microbiological standard 
of purity, as can be seen by Table I. 

Table I 


OJ 


'froatmunt of 
t'asein 

Amino acid 
removed 

Chromatogram 

test 

Micro- 

biologic 

test 

Acid liydrolysis 

'fryptuphanc 

Spot absent 

Absent 

Ai:id hydr5j)lysls 

'rrypLophane 

Spot al)sent 

Absent 

and U.CL 

Methionine 

Intensity of . 

V aline-M ethi onine 
spot reduced to 
half 

Absent 

Alkali h yd roly* 

Cystine. 

Intensity and dia- 

Both 

•is 

arqinine 

meter of basic 
amino acid spot 
is le.‘'S than con- 
trol 

absent 


Media for the assay of tryptophane, 
methionine, cystine and arginine: — 



Basal medium 15 ml. each 
(composed of all vitamins, purine 

liases, salts and sugar) 

-f- 

■I- -h + 

Acid hydrolysate of casein 

“I" 

- 

Alkali hydroly.satc of casein 

— 

— "1” 'h 

treated acid hydrolysate of 

casein 

.... 

■•r — 

Tryptophane 

— 

•1“ - - 

Methionine 



Arginine 

— 

— — -b 

Cystine 

+ 

+ + - 

Volume was made up to 50 ml. 

in 

each case, 


and the pH of the media adjusted to 7 *2. 

1 *5 ml. of the double concentration me- 
dium was transferred to 4 ml. capacity 
pyrex tubes (4" X V 2 '') and graded doses of 
tryptophane, methionine, cystine or argi- 
nine as the case may be were added and 
the volume in each tube made up to 3 ml. 
by adding the requisite quantity of distilled 
water. The tubes were steam sterilised 
for half an hour, cooled and inoculated 
with the thrice washed saline suspension 
of the test organisms. After 72 g i 
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incubation at 37"" C. the entire .quantity 
was titrated against N/20 NaOH. The 
results are graphically illustrated. 


Amino acid 

Organism 

Kange 

Remarks 

Tryptophane 

L. arabhio^usy 

0*0-2. Oy 

Ideal 

Methionine 

NCTC 2161 
Lciiconostoc 
niesenteroidcs P-oO 

0‘0T5-0y 

Ideal 

Arginine 

NCTC 2177 
S-190, NCTC 2186 

0-0-50 0y- 

Tdefil 

Cystine 

L, Casci €y 

0*0-20*0y 

Ideal 

NCTC 2153 




Discussion 

The pre-treated hydrolysate provides a- 
simple, inexpensive and well-balanced 
mixture which can 'safely replace the usual 
me'diurn ‘compounded from individual 




£mino acids. The use of expensive amino- 
acids which are now difficult to import can 


be mininised for most of the assays. These 
pretreated casein hydrolysates have been 
utilised for obtaining the standard curves 
for arginine, cystine, methionine and 
tryptophane (see Figs. 1-4) and are now 



r of Tryptophane/3 mL 
Fig. 3; 

Standard Curve for 



r of Methionine/ 3 ml. 


Fig. 4 

being extensively employed in our labora- 
tories for the routine assay of these amino 
acids in biological materials. 

Our grateful thanks are due to Dr. N. N. ; 
De, for certain facilities extended :to us* 
and to the Council of Scientific and Indus-; 
trial Research for their generous financiar 
support. 
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SPECIAL LIBRARY SERVICE 


OUGH, by definition, a special 
ary is a special collection of books 
a special clientele and using special 
for the purpose, it may assume an 
n^ce not less than that of general 
which in size may be mucii bigger, 
ecognition of its importance, the 
Library Conference, at its session 
1946 at Baroda, passed a resolution 
Lg the establishment of a special 
section as an indispensable wing 
hdian Library Association, with a 
meet the increasing demand on the 
in India, following the move for 
d industrialisation of the country, 
gratifying to record that a special 
service has already been started at 
'ary of the Indian Institute of Sci- 
angalore, which has been building 
al sub-libraries devoted to particu- 
ects like Aeronautics, Metallurgy, 
Combustion Engineering, High 
Engineering, Chemical Engineering, 
il Sciences, and Economics. The sub- 
eing the nucleus round which the spe- 
'ary has to evolve, there is every 
o hope that before long there will 
al libraries relating to all important 
in pure and applied sciences, at this 

hopeful sign that the Indian Library 
ion has already appointed an ad hoc 
ee to go into the question of special 
. Most of the members in question 
iselves in charge of libraries devot- 
jecialised fields such as agriculture, 
m, science and technology. An 
d guide-list of special libraries in 
atry was first published in the Oct.- 
11 issue of the Modern Librarian. 
5 that there are already in this 
libraries attached to special fields 


such as public health and hygiene, chemi- 
cal technology, industries, railways, fores- 
try, geology, medicine, serology, dairying, 
veterinary sciences, architecture, com- 
merce, meteorology, statistics, banking, 
botany, zoology, tropical medicine, indo- 
logy and Indian culture. Libraries devot- 
ed to textiles and food technology have 
recently been started at Ahmedabad and 
Mysore. More libraries are coming into 
existence at all research centres like Poona, 
Bombay, Calcutta, Jamshedpur, Dhannad, 
Delhi, Madras, Roorkee and Karaikudi. 
Besides these there are at least three Infor- 
mation bureaux functioning now at Kanpur, 
Delhi and Bangalore, while there are indi- 
cations that more will be started in the near 
future. 

With these developments coming into 
being, more librarians with experience in 
special and technical fields will be called 
upon to organise and man them. Natural- 
ly, this bi'ings to the foreground the ques- 
tion of special library training, which is indis- 
pensable, and which can be most profitably 
achieved by the system of taking in scien- 
tifically qualified students for library train- 
ing, and then as apprentices in special libra- 
ries for a period of intensive training in spe- 
cial fields under expert guidance. 

In conclusion we may observe that while 
a beginning has been made to realise 
the importance of special libraries, needed 
for the industrial and scientific advance- 
ment of our country, there are problems 
connected with it which can only be solved 
if they are tackled with a sense of urgency 
by an organisation exclusively devoted to 
the promotion of the special library move- 
ment in India. 

G. T. Kale. 


TRIAL?, DUTIES AND REWARDS 


ING'on the threshold of a new era, India 
today great trials, great duties and 
wards. The precious gains towards 
e may hope to progress"' is in the de- 
Lt of our industries, agriculture, 
research, transport, defence, public 
iucation and other creative endeavours, 
ntribute to the strength and well-being 
Duntry. In the trials and in the du- 
itial to that progress, we the scientists 


and technologists of the country, in our infini- 
tely varied types, have to play our rightful 
part and bear our full share. Indeed, ours is 
a responsibility unequalled by that of any 
other section of the people. To enable us to 
discharge this responsibility, it behoves the 
State to create the necessary conditions in the 
coming years, 

. — Sir S. S. Bhatnagar. 
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SCIENCE AND THEOSOPHY’^' 


THE four volumes under the suggestive and 
^ comprehensive title Where Theosophy 
and Science Meet ” edited by D. D. Kanga had 
been noticed from time to time in the columns 
of the Current Science, and the volume under 
notice that has been published as No. 21 of the 
Adyar Library Series constitutes a revised, 
reset, and enlarged edition of the previous 
volumes of which two are here presented, the 
other two being reserved for a second volume. 
Part the hrst under the title Nature 
describes or traces the movement from 
“ Macrocosm to Microcosm ”, and the second 
part entitled “Man” sketches the progress 
from “Atom to Man”. Within the limits of a 
critical review, it is neither possible nor 
desirable to undertake any detailed examina- 
tion of the doctrines and theories expressed 
in the volume, and the facts and data on which 
these peradventure rest, that do not and 
would not admit of any laboratory testing under 
controlled conditions through the instrument- 
ality of qualitative and quantitative analysis. 
Let me, therefore, direct my attention to the 
general lead given in the “ Introduction ” to 
the revised edition* 

There is the inevitable reference to chaos 
and conflicts in the world and to the Atomic 
weapons of destruction. What is the diagnosis? 
All the troubles are due to “ fundamental 
maladjustments which are due to lack of per- 
ception of the essential values of life”. The 
author illustrates the maladjustment by re- 
ference to a correlation effected between Body 
of Man and Economics and Politics, Mind of 
Man and Science and Engineering, and the 
Spirit of Man and Ethics and Spirituality. 
Further elaborating the nature and charac- 
teristics of such a maladjustment, he points 
out that while the sciences and disciplines 
correlatad with Body and Mind seem to be 

moving pretty, fast, those connected with the 

Spirit move slowly with snail-pace. 

What is the remedy or the prophylactic? It is 
suggested that World- order. Social-order, 
Governments et hoc should be reconditioned 
and readjusted on the basis of absolute primacy 
and pre-eminence assigned to Ethics and 
Spirituality correlated with the Spirit. Mind 
and its correlates would rank next. At the 
lo^t rung of the ladder of the New Civi- 


* Where Theosophy and Science Meet. Vol. 
I. Edited by D. D. Kanga, I.E.S. (Retd.), The 
Adyar Library Association. Adyar, Madras. 
Pp.Uv X 418. Price Rs. 9. 


lization would stand Body with its correlates 
of economics and politics. The New Order 
must be built on the bed-rock of “right triune 
concept of man”. 

It has become an alarmingly infectious 
fashion nowadays for intellectuals di- 
thyrambically to complain of maladjustments 
brought about by modern civilization and con- 
ditions of living grounded, on the discoveries 
and inventions made possible by the advance- 
ment and progress of different positive labora- 
tory sciences, but, whether a phenomenon 
like the World-Armageddon I or II is to be 
regarded as an adjustment or a maladjustment 
must depend in the last and final analysis on 
the definition of adjustment and mal- 
adjustment one may arrive at or formulate. 
When the reign of relativity is supreme, it 
will be always possible to argue that what is 
termed maladjustment from one stand-point 
may be really adjustment from another. The 
analogy pressed into service in the Gita must 
be of striking help.- What the common folk 
including our best economists and politicians 
and so-called world-figures and personalities, 
leaders of world-thought and energisers of 
world-action regard as waking life and broad 
daylight, is really night to a genuine seer or 
saint. Likewise when the genuine seer or saint 
enjoys daylight, the common folk are in deep 
sleep immersed in cymmrian darkness (Ya- 

nisa-sarvahhootanam , Gita, 2-69). What 

the Lord wills on a cosmic scale cannot be 
a maladjustment in biological or sociological 
connotation. This apart, is the author’s diagno- 
sis correct ? Is the prophylactic proposed 
effective ? 

As far as I can see,, the diagnosis to the 
effect that modern civilization grounded on 
science and scientific values stands maladjust- 
ed on account of its failure to have regulated 
life in the light of Ethics and Spirituality does 
not seem to be correct. For, one cannot con- 
vert mankind overnight into saints and spiri- 
tualists. Even in the maladjusted age, Ethics 
and Spirituality are bound to appeal to a 
small, microscopic minority. Such an appeal 
has elicited responses and aspirants patterned 
that way are even tc-day leading higher life 
the details of which would never get into 
newspaper columns. When there is no demand, 
there is no supply. This rule of economics 
would apply to the economics of higher life as 
well. Throughout the world, the demand for 
Ethics and Spirituality is scanty, and yoq canr: 
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not describe that as a maladjustment. If, with 
eyes wide opsn, individuals, communities and 
nations mould their conduct on the motto ‘‘Evil! 
Be Thou My Good’’, urged on by the potential of 
their past Karma, such behaviorism or meta- 
behaviorism as American Psychologists would 
have it cannot be described as maladjustment. 

If, as I feel, the diagnosis is incorrect, the 
remedy, I am afraid may not be effective. 
(I had almost typed quack-remedy— as sug- 
gested by Leonard Wolfe’s ‘‘Quack-Quack”.) 
It is so easy to talk of Ethics and Spirituality. 
All the world-teachers have done that. 
Notwithstanding the appearance on the world- 
stage of Christ, Buddha, Krishna, and others, 
and the prevalence of their teachings and 
doctrines, you hear the loudest of complaints 
that science and science-built civilization have 
hurled the world into the abyss of maladj ust- 
ment. What Srijut Kanga and other good, and 
well-intentioned souls miss is the solid and 
stubborn jact that Ethics and Spirituality 
cannot be patented into powders and pills and 
administered to war-mongers and world-mono- 
polists and cosmic capitalists. They are all 
urged by their self conditioned by Prakriti 
{Prahritim-yantihhootani.. . , Gita, 3-33). Pa- 
tented peace-pills now sought to be sold by 
the UNO, UNESCO and other world-organiza- 
tions may find salesmen and saleswomen, but, 
they would have little or no effect on the 
patients themselves. 

I hasten to submit that I have no desire 
either to belittle or underrate the value and 
significance of the magnificent work in the 
direction of humanization and spiritualization 
of mankind that is being attempted by Srijut 
Kanga and others who have collaborated and 
co-operated with him. Nevertheless, in the 
interests of impartial and disinterested re- 
search and investigation it must be pointed 
out that a mere acaiemi: call to ethicize 
and spiritualize behaviorism will never be 
competent or sufficient to save mankind. 

With many other dicta or obiter dicta of the 
author of the “General Introduction” it is 
impossible to agree. For instance, it is 
said that “The present is a mind-dominated 
world”. It is not. It is throughout dominated 
by mind, body, and spirit, tria juncta in uno. 
Those who are at the helm of national and 
international affairs to-day are guided and 
dominated by a particular pattern of mind, 
body and spirit. You may discern direst 
disaster in the pursuit of the pattern. What- 
ever the condition in Western Psychology, in 
Indian Psychology intellect, emotion and wUl, 


the cognitive, the emotive, and the conative 
are never separated from one another. A 
“pure” and “unconditioned mind” is of no 
use in solving the problems of war and 
peace, because, when unconditioned, as in 
strict Vedantic connotation, the mind becomes 
or gets centred on eternal verities that bear 
no relation to the myriad-faced and hideous 
hedonisms of economics and politics. 

It is neither here nor there. The problem 
posed by Sankara, to mention but a single 
classic instance, is still awaiting solution. 
In describing the affairs and concerns of the 
world, Sankara has used two key-terms. They 
are “Anartha” and “Prahana”. The world 
and its affairs (Lokavyavahara) are not yet 
evaluated as demanded by the Acharya. They 
involve, one in colossal disaster. Th^ root- 
cause of that disaster must be eradicated. The 
indispensable preliminary to ail spiritual 
outlook is the sharp and poignant perception 
that the values of the world, economic, politi- 
cal, etc., must be superseded and transcended 
(Prasankhyana, as Vachaspathi Misra puts it 
with unerring and downright effect). 

Does Theosophy counsel • such a course ? 
Perhaps it does. If so, I can categorically 
assert there is no need for Theosophy to meet 
Science at all. There is a section in the volume 
on “Scientihc corroborations of Theosophy”. 

I would like to question— who is so anxious to 
get such corroboration? For whose benefit do 
Science and Theosophy meet ? Is it for the 
benefit of modern Science? Arrogant and 
supercilious modern Science that has been res- 
ponsible for the Atom-Bomb is not anxious as 
far as I can see, or as far as collective judgment 
of the Scientists itself would indicate. Or, is it 
for the benefit of Theosophy ? A Theosophy that 
stands in need of corroboration from laboratory 
sciences that are per se incompetent to deal- 
with such subject-matter as God, Transmigra- 
tion, Karma, and so forth has to be pronounced 
nervous and lacking in self-confidence. They 
may after all meet as the Prakriti and Purusha 
of the Sankhya system are reported to have 
met. But, nothing would come out of the 
meeting that must eternally remain barren. 

I carefully note what is said about the “True 
Democratic Way of Life”, but, the expression 
is as good or as bad as Rama’-Rajya about 
which so much noise is being made jU'tnow. 
With India (Bharatavarsha) politically and 
territorially cut or dichotomized into two, with 
ubiquitous, obnoxious controls of all neces- 
saries of life, with ominous food and cloth 
scarcity, with conimunistic and communalistie 
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troubles here, there, and everywhere, if under 
the urge of political sentimentalism, one were 
to claim that we are now living in Rd'iud'-RcLj'ycL, 
such a person must be dismissed as non compos 
mentis. The so-called True Democratic Way 
of Life seems to me to be neither True, nor 
Democratic, nor even a way of life, because, 
behind a facile and ringing terminology, no 
Reality is discernible. Paradoxically enough, 
one can talk of a True Democratic Life only 
when the values of life including political 
democracy and self-government, which cer- 
tainly is no substitute for good government, are 
subjected to rigorous transvaluation on the cri- 
terion pointed out by Sankara and the great 
Acharyas. I am feeling guilty of having ex- 
ceeded the space-limit set by the learned and 
talented Editor of Current Science. I shall 
conclude the notice with only one more obser- 
vation. 

Great stress is laid on what is called the 

Occult Method,” the ‘‘Occult Science” and so 
forth including “Occult Chemistry”. The 
occult method may not differ from the elabo- 
rate and complicated methodology developed 
by PatanjalTs Yoga-Darsana. Here again, it 
is impossible to hide or forget the fact that the 
occult method has not been used by any to 
relieve global distress and^inrest. This is 
claimed to be supplementary to the scientific 
method and also superior to it. Its superiority 
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is yet to be demonstrated under controlled 
conditions. Neither the methodology of Yoga 
nor the occult method can be universalised 
for global consumption on a mass-scale. 

Prof. Kanga and the monographists that 
figure in the volume must have the heartiest 
felicitations of the thinking section of human 
ity. The volume is stimulating and challeng- 
ing. Prof. Kanga’s narration oi the story of 
the Atomic Bomb is really romantic and thrill- 
ing. Whan all is said and done. Theosophy 
should grow more and more theosophical. Sci-> 
ence should grow more and more scientific. 
Neither should coquette with the other. The 
result of such coquetting would be final meeting 
in the Divorce Court on the supremest ground 
of temperamental incompatibilities. The 
Atomic Bomb is not a challenge to Man. It is a 
challenge from a man of some knowledge to 
another who is ignorant of the Uranium- trans- 
action. A distracted author from America 
asks— Can Psychology save modern Civiliza- 
tion ? (New Froniers of Psychology— "N icholas 
deVore— Philosophical Library — New York). 
Readers are bound to ask — Can Theosophy and 
the Occult method save mankind and its civili- 
zation ? For answer please see page 214 of the 
volume. P. 204 contains a misprint (Sanskrit 
text) . 

R, Naga Raja Sarma. 


Science and Theosophy 


BUILDING RESEARCH IN INDIA 


A BUILDING RESEARCH UNIT was set up 
at Roorkee in 1947 to deal with problems 
such as construction of low-cost houses 
and utilisation of cheap construction ma- 
terials. It is proposed to extend the acti- 
vities of this unit and establish a Central 
Building Research Institute at Roorkee. 

When the Institute starts working in full 
swing, the major Divisions would be further 
divided into sections to deal with subjects 
such as : fl) Studies onPuzzolanic Material, 
(ii) Preservation of Stones, (iii) Studies on 
Paints and Varnishes in relation to Building 
Materials, (iv) Ceramics and Heavy Clay 
Products in relation to Building Require- 
ments (v.) Studies on Soils, (vi) Studies on 
Corrosion of Metals, used in the Building 
Industry, (vii) Studies on Fire Resistance 
Properties of Building Materials, (viii) 
Structural Acoustics, (ix) Physiological 
Studies on Inhabitants in Tropical Climate 
(x) Studies on Foundation Problems, etc. 


There will also be an Intelligence Section 
in the Institute whose functions would be 
(i) collection of available information on 
the subject (ii) translation and co-relation 
(iii) dissemination. 

The Central Building Research Institute 
will also have as one of its functions the 
co-ordination of all the work done on 
Building Research' in the country besides 
the other functions already pointed out. 

The Physico-Chemical Laboratories of the 
Unit are fairly well equipped. Some of the 
engineering testing equipment is also avail- 
able and heavier testing equipment worth 
£1,300 has been ordered from abroad. The 
Library attached is well stocked with the 
latest volumes on important subjects, and 
subsoribes to all topical Journals, besides 
posting itself with the latest technical bul- 
letins and publications of kindred research 
stations in other part of th^ world. 
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MODERN SYNTHETIC RUBBERS* 


T '^‘^volopment of Synthetic Rubber is one 
10 ^rf^'oatest achievements of chemical 
nul\isli>.^ ^^ig'inally limited only to the very 
n.iu ow held of rubber manufacture, synthetic 
I u )hei is iu>w challenging, more ar-.cl more, 
many (ff the domains in which natural rubber 
once reigned supreme. By 1948, capacity for 
prodiud ion cxC synthetic rubber reached 1*2 
lalllion t.i»ns irx USA 

I author of the treatise under notice has 
disnissiai lh:o question of raw material for the 
pioduftion of synthetic rubber at considerable 
IrnrJh in C'hapters VI and VII. Butadiene, by 
lar most important ingredient of a synthe- 
tii* rubber niolecule, is produced from alcohol 
l)y th(^ hove do V process. Thie Russians ob- 
laint'b alcohol from potatoes and the Americans 
Iroin grain; it is now obtained from ethylene 
which is present in the tail gases of petroleum 
rt'hncrit\s. l^hie Germans concentrated on the 
Mi-ii* of acH'iylene obtained from calcium car- 
bide as th.eir principal raw material, and 
butaditme was obtained from acetylene, through 
aldol cnncU'usation of acetaldehyde. 

II u‘ last llii*ee chapters of Part 11 form an 

inti'nssiing review of the various methods of 
poiynu‘risalioM with particular reference tO' the 
I nanu f act of synthetic elastomers. But the 

I paragraph on the mechanism of polymerisa- 
tion rd tl n end of Chapter VIII is too short. A 
litth^ rnnro information regarding the actual 
mrcljanism involved would have given it the 
(’omplottau'ss which it lacks at present. 

11 (iiapier on compounding in Part III of 
the hook attempts to give too much informa- 
tion in too little space with the result tliat cla- 
rity sufTcrs. 

A ih»od account is given, however, of the 
compounding:' and processing of various elas- 
tomers and of the properties of their vulcani- 
.aates iu the chapters dealing with each indi- 
Vitivud elastomer. The manufacturing details 
of tPhS and Buna-S are also included. 

Unlike natural rubber, unloaded GR-S 
eomptnmds show inferior physical properties. 
Carbon black is absolutely essential in order 
to bring out. the best characteristics of GR-S. 
11n^ use of specially prepared furnace blacks 
fiU* tl’.e reinforcement of GR-S in preference 
to (diaiwel black used for natural rubber open- 
ed a new cdiapter in the manufacture of rubber 


* Modern Synthetic Rubbers."’ (Chapman 
and Hall, 1949; PP- xix + 636. 45 sh.) 


grade carbon black. Although furnace black 
of the type of Kosmos is most suitable for good 
tensile properties of GR-S, lamp black has been 
found to be more advantageous for applica- 
tions requiring high resilience. This is not 
explicity stated in Chapter XIII, but a passing 
reference is made to the behaviour of lamp black 
in GR-S. 

The fact that due to certain outstanding pro- 
perties such as resistance to solvent action, gas 
permeability and fire, synthetic elastomers like 
Perbunan, Butyl rubber and Neoprene have 
come to stay in the field of rubber technology 
is clearly brought out. 

The chemistry of synthetic rubbers is so 
closely related to that of plastics that some- 
times it becomes difficult to say whether a pro- 
duct is a synthetic rubber or a plastic. Sili- 
cone is a typical example. Incidentally, it may 
be noted that no mention of this polymer is 
made by Barron in his book. Chapter XX is 
devoted to Polyvinyl palstics, mixtures of 
Perbunan and Polyvinyl chloride compounds, 
flex, tear and ozone resistance. 

The new class of compounds Tactoprenes’ 
serves as an indication that there are still pos- 
sibilities of new synthetic elastomers being pro- 
duced . 

The last chapter where the properties of 
different elastomers are compared is very val- 
uable for purposes of reference. 

In the section on molecular weight of rubber 
(Chapter V), there is no reference to the recent 
w'ork on molecular weight determinations of 
rubber . This is especially surprising . Also, 
there is no mention of *Cold rubber’ which is 
the latest version of GR-S, and which has been 
reported to compare very favourably with 
natural rubber. 

On page 271, accelerators are defined as che- 
mical compounds which ‘hasten the rate of vul- 
canisation’. This reduction in time of vulca- 
nisation is only one on the junctions of an 
accelerator. The majority of accelerators 
profoundly influence the properties of the re- 
sulting vulcanisates. The statement in Chapter 
XI that in compounding the main object is ‘to 
reduce costs without sacrificing quality’ is open 
to question. 

These are points which can be overlooked. 
The book is a valuable contribution to the 
literature on synthetic rubbers, and may be read 
with profit . 


J. C. Ghosh. 



434 


L^urr(::voL 

_ Science 


miceobiological assays 


TTNDER the auspices of the National Co 
U lection of Types Cultures, India, and the 
Society of Fermentation Technologists, a 
JSSposium on the “microbiological assay of 
So acids, vitamins and other grow h 
factors' was held on Saturday, the 17th 
December 1949. at the Indian Institute of 
Sdence. Bangalore. Dr. N. N. De^Assistant 
Professor of Pharmacology, presided on the 
occasion. The isolation and characterisaaon 
of micro-organisms from various sources an 
the factors which influence the choice of the=e 
organisms for purposes of assay, were des- 
cribed in considerable detail. _ The 
importance and need of a continued 
search for new and bettei orga- 
nisms which. (1) can utilise bound forms 
of growth factors; (2) can be employed for 
the assay of “strategically important pep- 
tides; (3) are more speciflc to the given con- • 
stituent and less susceptible to interfering 
substances associated with natural t.'Xtracts; 
and (4) are characterised by a higher stabi- 
lity and reproducibility of performance were 
stressed during the discussion. 

A paper on the preparation of samples for 
assay discussed the relative merits of acids, 
alkalies and enzymes as hydrolysing agents. 
It was pointed out during discu.ssion that 
the enzymatic hydrolysis of samples should 


be studied in greater detail to avoid the 
serious shortcomings of acid and alkali hy- 
drolysates. In a paper on analytical 
methods employed, it was pointed out that 
counting of cells of the test organism in a 
drop of the assay medium can be adapted 
for estimating ultra-micro quantities of 
. growth factors. An interesting and valu- 
able paper explained the use of treated 
protein hydrolysates (a paper appearing 
elsewhere in this issue.) as a substitute for 
mixtures of pure and expensive amino acids, 
now difficult to get. A description of the 
papor-strip chromatography technique to 
check the freedom of the treated casein hy- 
drolysates from particular amino acids, was 
given. It was shown that the method is 
highly sensitive and is capable of establishing 
microbiological standards of purity. Folio v. ing 
a paper on the ‘'use of test organisms in the 
discovery of new factors”, detailed pape.rs on 
the organisms available for assay of amino 
acids and vitamins in the National Collec- 
tion of Type Cultures, India (sponsored by 
the Council of Scientific and Industrial 
Research), were presented. The last paper 
dealt with the assay of trace elements and 
minor growth factors. 


V. S. G. 


TRIPS TO THE MOON BY 1960* 


X 'NEWSPAPERS of late have been full of 
contemplated trips to the moon. One 
scientist at Frankfurt, Germany, Dr. Heinz 
Gartmann, has been quoted as saying, All 
we need now is the chance — and the financial 

aid to put our theories into practice.” It 

is stated that half the battle, the comple- 
tion of basic theoretical calculations for the 
design of the moon rocket, has been won. 

On this side of the ocean considerable 
publicity has come to members of the 
Canadian Rocket Society at Toronto. 
Captain E. J. Evans Fox, visiting New York, 
displayed a blueprint for a 200-foot-long 
craft driven by nuclear fission with tripod 
takeoff and landing equipment. He plans 
the moon as only a stopover point, and 
revives the economical year and a half 
Mars-Venus tour that was long ago de- 
signated the Hohmann Round Trip (see 
Rockets, Willy Ley, 1944). Captain Fox 
does not worry about the water and oxygen 
supply for his passengers, indicating that 
processes are already in use for the re- 


covery of both of these from the products 
of combustion. And as for food, he says 
there is room for tons of it. We tend to be 
skeptical ; but Boris Dyke, Vice-President 
of the Canadian Rocket Society, comes into 
the limelight with more data and even a 
prediction. In charge of the planning, he 
is quoted as saying that 1960 is not only a 
plausible date but the one toward which 
they are working for their trip to the moon. 

While the most time-saving trip would 
require only 15 hours, plans are for a four- 
days-each-way trip in an elliptical orbit 
which would require less fuel by taking 
advantage of natural gravitational fields. 
The 1,000 ton ship would itself cost only 
about five million dollars; but Dyke esti- 
mates that hundreds of millions of dollars 
will first have to he spent on preliminary 
research and trials. 


* By courtesy of Sky and Telescope, 1949, 

9 , 10 . 
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NOTE ON A CORRECTION BY LAPORTE 
TO OSTROFSKY’S FORMULAE 

Since the completion of our work (1948) 
on the term values in the complex spectra 
of Cb I and Cb II, we noticed that Laporte 
(1942) had found discrepancies in the 
values given by Ostrofsky for the term 
values in d^ configuration. He recalculated 
and obtained for the individual values of 
the term pairs and ^ the following 
correct formulae: 

6Fo-5F., -6 1^:1/2(708 

75OOF2F4+3O825 Fi^)^ 
is ± =6Fo 4-10Fa+6B’4 ± Vz (3088 Fj^- 
26-100 F2F4 + 133200 F 24 )i 


The error in Ostrofsky’s values is just 
in the coefficient of FgF^ — (Ostrofsky’s 
values being 6420 and 2)340 respectively 
for and^S). The formulae derived by 
the author (1948) for d^s configuration 
which were originally based on Ostrofsky’s 
values need slight modification on account 
of this change. But the values of the 
parameters as determined by us previously 
in both cases are not affected, as in the 
calculation of them the values of such high 
terms as ^G and were not used. The 
mean values, too, are not affected. The 
slight effect is only on the calculated in- 
dividual values of the terms in each pair. 
The percentage error in such cases is also 


1.0 
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very small as can be seen below from a 
calculation for the two ^G ’s. 

Osirofsky Laporte Difference Per cent. 


Mean value 20126*5 20126*5 

iGo. " 25490*2 24526*5 

14762-S 15726*5 


0 

+ 963*7t 
-963*7) 


0 

4 


The error is about 4 per cent. This is 
practically negligible. Hence calculations 
for the other pair are not made. But it 
might be noted that in all future calcula- 
tions Laporte’s formulae might be used. 
The formulae given by the author for d s 
also might be modified accordingly. 

Andhra University, V. Ramakrishna Rao* 
Waltair, 

September 20, 1949. 


1. Laporte Otto, Phy- Rev>, 1942, 61, 302,305. 
2. Ostrofsky, Ibid.. 1934, 4S, 604. 3. Rama- 
krishna Rao, V., Ind. J. Phy., 1948, 22, 429. 


ELASTIC CONSTANTS OF LITHIUM 
FLUORIDE 

Lithium fluoride is an ionic cubic crystal 
but its elastic constants as determined by 
Schaefer and Bergmann (1938), do not 
satisfy Cauchy’s relation Cio^C^^. Sundara 
Rao (1949) has recently found better agree- 
ment but even according to him, ^.nd 
differ by as much as 16%. An exception- 
ally clear and artificially grown crystal was 
put at my disposal by Prof. Bhagavantam 
and it was thought desirable to repeat the 
measurements. 

Sections (001) and (Oil) of different thick- 
nesses (1 *790 to 1 -983 mm.) have been cut 
from this sample and used. Ultrasonic 
velocities in these 'plates are deterrnined 
by the wedge method, using frequencies in 
the range 1 to 12 mc./sec. and the elastic 
constants are evaluated in the usual manner. 
The density of the substance as determined 
by the author is 2 *635 gm./cm.^ and agrees 
well with the average value 2-640 given in 
Landolt-Bornstein Tables f 1927) . ' The bulk 
modulus K along with the elastic constants 
(10^^ dynes/cm.^) and the elastic coefficients 
^10-i3cni.2/ciyne) are given below. 


iSO. 01 )S 6 r\cr fill ^12 ^11 ^12 ^44 k 


1 Schaefer & 

Bergmann 11*8 4*34 6*28 10*6 -2*85 15*9 6*82 

2 Sundara Rao 11*9 4*58 5*42 10*7 -2*97 18*5 7*02 

3 Author .. 11*9 5*38 5*34 11*7 -3-64 18*7 7*55 

4 Slater ' .. .. 8*55 


The author’s values for and are in 
good agreement with those of Sundara Rao 
while that for 0^2 is higher. According to 
the present measurements, Cauchy’s rela- 
tion is satisfied to a high degree of accuracy. 
It is interesting to note that the author’s 
value for K is nearer Slater’s (1931) value 
determined by direct experiment. 

The author is very much indebted to 
Prof. S. Bhagavantam for his valuable 
guidance. 

Dept, of Physics, T. Seshagiri Ra.0. 

Andhra University, 

Waltair, 

November 22, 1949. 


1. Landolt-Bornstein, Physikalisch--Chemis’- 
Che Tabellen, 1927, Erg. Bd., 1, 5, 176.' ‘ 2. 
Schaefer & Bergmann, see ‘^Ultrasonics” by 
Bergmann, 1938, 180. 3. Slater, J.C., see “’The 
Physics of High Pressure” by Bridgman, 1931, 
163. 4. Sundara Rao, R. V. G, Curr, Sci-, 
1949, 18, 336* 


RAMAN SPECTRUM OF METHYL 
METHACRYLATE GLASS 

The Raman spectrum of methyl metha- 
crylate both in the liquid form and as glass 
has been investigated by Hibben^ to elu- 
cidate the mechanism of polymerisation, 
but unfortunately, no photograph of the 
spectrum was reproduced. As a large 
transparent rectangular specimen of methyl 
methacrylate glasG (plexi-glass) supplied 
by the Imperial Chemical Industries Ltd., 
was available in the laboratory, the author 
undertook an investigation of its Raman 
spectrum. The specimen not being trans- 
parent in the ultra-violet region, its spec- 
trum had to be excited by using the visible 
radiations of the mercury arc. The spec- 
trum exhibited weak fluorescence between 
A 4200 to A 5000, but satisfactory spectro- 
grams were obtained by using a filter of 
a strong solution of sodium nitrite. 

In the photograph (Fig. U), taken 
with a Hilger 2-prism spectrograph, after 
twelve hours’ exposure, fifteen Raman lines 
are easily discernible, the frequency shifts 
being 231 (0,d), 295 (0,d), 360 (l,d), 491 
(l,d), 606 (3), 817 (7), "982 (4,b), 1129 (1), 
1176 (0) 1455 (5), 1598 (1), 1729 (5) 2876 
(0), 2934 (3), 3001 (1) cm.~^ The figures 
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Fig. 1. Raman spectrum of plexi-glass. 


in brackets represent rough estimates 
of the relative intensities of the lines. b = 
broad, d diffuse. Besides confirming 
the frequency shifts already reported 
by Hibben, the three lines 231, 1176 
and 1598 have been recorded for the first 
time. The appearance of the 1598 line in 
the spectrum of plexi-glass is very signifi- 
cant. It is in all probability due to C=C 
oscillation. The 'spectrum of methyl me- 
thacrylate liquid exhibits a line at 1638 
cm. ' corresponding to C -C oscillation. Its 
absence in the spectrum taken by Hibben 
led him to conclude that the coupling of the 
molecules on polymerisation took place by 
the breaking of the C=^C double band. 
This conclusion has to be revised in the 
light of the present investigation. 

The author is grateful to Prof. R. S. 
Krishnan for suggesting the problem. 
Department of Physics, M. M. Patel. 
Indian Institute of Science, 

Bangalore, .. ” 

November 24, 1949. . 


1. Hibben, Jour- Chern^ Phys., 1937, 5, 706. 


SPECTRUM OF MONOBROMOBENZENE 
Following the work on the ultra-violet 
absorption spectrum of iodobenzene,^- that 
of bromobenzene was studied under .similar 
conditions. The absorption bands extend- 
ing from A 2300 to A 2350 consist of about 
150, appearing in a number of groups. As 
reported earlier by Walerstein-^ and ^i^o 
referred to by Sponer and Teller, the 
specti'um is a combination of the allowed 
transitions due to symmetry of C^sBr 
and of the forbidden transitions of the 
benzene structure. The totally symmetri- 


cal carbon vibrations of 933,963 and 1020 
in the upper state, the difference frequency 
60 are evident in the structure of one set 
of the intense groups. The second set of 
intense bands displaced by about 520 cin.~^ 
is also obtained. In addition, as observed 
in similar spectra of aniline,^ phenol,^ 
fiuorobenzene,® several of the intense 
heads , show a splitting into doublets with 
an average separation of about 6 cm.““^ An 
additional difference frequency 221 cm.”\ 
not reported previously, is also established. 
The most intense band of the group in the 
region near v 38900 corresponds to (0 + 966 
+932), while the overtone (0+2 x 1020) is 
absent. 

Full details will be reported elsewhere. 
Andhra University, K. Sreeramamxjrty*. 
Waltair, 

November 22, 1949. 


1. Sreeramamurty, K., and Rao, K. R., Curr, 
Sci., in press. 2. Walerstein, Phy. Reu., 1941, 
59,924. 3. Sponer and Teller, Rev, M 02 . Phys,, 
1941, 13, 75. 4. Ginsburg and Matsen, J. Chem, 
Phys., 1945, 13, 167. 5. Matsen, Ginsburg and 
Robertsen, Ibid., 1945, 13, 309. 6. Wollman, 

Ibid., 1946, 14, 123. 


GEOGRAPHICAL INVESTIGATION OF 
THE GOKALPUR LAKE NEAR 
JUBBULPORE 

The important lake, situated north of 
Gokalpur village, is^ about two miles 
E.N.E. of Jubbulpore, over 1,300 feet 
above sea level and is put to multipur- 
pose use. There is a depression, form- 
ing a natural rock basin in the granitic 
country with blocks of granite rising in 
some places above its surface. The north 
and the west are bounded by granitic hills, 
while on the north-west there is a natural 
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outlet. A bund has been constructed now 
and the water flowing through is used tor 


irrigation purposes. 

The lake has a maximum length of a 
mile in an east-west direction while the 
maximum width in a north-south direc lo 
is four-fifths of a mile. It has, however, 
an irregular outline with extensions in the 
east, west and south. The low range in 
the north is studded with numerous _ gra- 
nitic hills, about 100 feet high, the higher 
ones rising to about 150 feet. The western 
end is particularly well forested, while 
the eastern end is bare. The following 
trees, shrubs and climbers, deciduous in 
character, occur on the granitic hills above 
the north-western corner of the lake : — 

Shcrea robusta, Butea frondosa, Garuga 
phiTiCLto., OdincL Wodier, BuchcufiduicL IdtifolicL, 
Agoneissus pendula, Phyllanthus Emblica, 
Acacia Catechu, Helicteres Isora, Ziziphus 
Oenoplia, bamboo, which is thin and wiry 
and tendu. 

In the west there is a low and broken chain 
of hills, with the maximum height of about 
100 feet. Towards the south-west corner 
there is high ground again, where a cluster 
of blocks of granite is to be observed. Ad- 
joining the college buildings of the Maha- 
koshal Mahavidyalaya on the south-east 
is low ground traversed by streams feeding 
the lake, during the monsoon. It may be 
noted, therefore, that the shoreline in the 
north and some distance on the west is 
rocky, while in the south and south-east 
it is alluvial through the deposition 
brought by the incoming streams. 

On the banks of the lake, aquatic vegeta- 
tion, particularly water hyacinth (Eichhor- 
niacrassipes) along with Carex W allichiana , 
grass and bushes are to be seen. The 
extent of this aquatic vegetation is variable. 
When the rocks come close to the shore, 
this aquatic vegetation is restricted in ex- 
tent. When the rocks project into the lake no 


aquatic vegetation is seen. Aquatic vege- 
tation, particularly water hyacinth, extends 
for a considerable distance towards the 
south, viz., the direction in which the stream 
flows from Gokalpur. The aquatic vegeta- 
tion in the lake itself deserves study by a 
botanist. 

On the west is a bund for controlling the 
flood level. Beyond the bund there is a 
channel which serves as an inundation 
canal during the monsoon. In the rainy 
season, the water rises by about 2 . ft. as 
compared to the level in December, 1948f 


Towards the south-eastern end the differ- 
ence between the high and low water levels 
in December, 1948 was about 100 feet, but 
at other places this must vary with the 
slope. It may be noted that these banks 
are eminently cultivable in winter since 
the soil is rich in humus. 

The lake is fed also by the Pariat tank, 
so as to minimise the fluctuations in lake 
level. It also supplies drinking water to 
Jubbulpore. During the monsoon, its water 
is used for rice cultivation and in the 
other seasons, for raising sugarcane and 
vegetables in the surrounding villages, viz., 
Katia, Bedla, Suhagi, Amkhera, etc. 

The detritus from small streams pouring 
into it must be, gradually, making the lake 
shallower. It may be pointed out that 
those in charge of the lake would kindly see 
that it does not reduce in size or degenerate 
into a marshy depression as a result of this 
deposition. It is even likely that it has 
been already reduced in size in the south- 
east. Measures to counteract this effect 
are urgently called for. Fisheries and 
sport can be developed in this somewhat 
large reservoir so close to Jubbulpore. 
Finally, there is no denying the fact that 
the lake must have a salubrious effect on 
the climate of the neighbourhood. 

Dept, of Geography, H. L. Chhibber, 
Benares Hindu University, 

July 29, 1949, 


ON ORGANIC REMAINS FROM THE 
■ VXNDHYANS (PRE-CAMBRIAN) 

Attention has been drawn to the occur- 
rence of organic-like forms (Chapman,^ 
jyj, R. Sahni,“ Fox,^ Auden, ^ and Rode^) in 
the Vindhyans. The most convincing 
evidence for it comes from the Suket 
shales from a horizon at the junction of 
the Lower and Upper Vindhyans, roughly 
equivalent of the Rohtas stage of the Son 
Valley, from which Chapman described 
some primitive brachiopods. These were 
later revised and redescribed under a new 
family Fermoriidae by M. R. Sahm.^ The 
author has made a collection of rocks with 
structures suggestive of organic origin from 
the Lower Vindhyans of the Son Valley 
and Karwi area, Banda District, U.P., and 
a preliminary note (Misra®) was published 
on a previous occasion. The present note 
records three forms, indicative of organic- 
origin, 
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1. Glauconite Grains Occurring as 
Casts of Organisms 
A detailed study of the sandy glauconitic 
limestones from the Lodhwara hill (25° 13'- 
80° 55') north of Karwi overlying the 
Bundelkhand granite, shows much glau- 
conite in two distinct forms: (1) rounded, 
ovoid, and sausage shaped bodies (see Fig. 1) 



Fig. l. A broken piece of glauconite infilling of an 
organism. XllO. Lodhwara Hill, Karwi, Banda 

District, U. P. 


with clearly defined boundary walls and 
(2) irregular particles without any wall 
structures. The wall material in (1) is 
either transparent (Fig. 1) or (2) opaque 
consisting of carbonaceous matter. The 
carbonaceous nature was confirmed by 
strongly heating a thin slice on platinum 
foil. It may be noted that Sederholm'^ 
figured bodies with boundary walls of 
carbonaceous matter from the Pre-Cambrian 
rocks of Finland and he considered them 
to be carbonised remains of very primitive 
plants. The forms I have figured therefore 
appear to be infillings of some organisms. 
A very ‘ striking result is obtained by 
treating uncovered slides with safranin. 
While the calcereous matrix and the de- 
tr.ital grains . of quartz remain unaffected, 
the glauconitic bodies stain a brilliant 
brownish red. 

2. Remains of Alga (Fig. 2) 

The carbonaceous limestones collected 
from the Banjari quarries (south of Dehri- 
oU'-Sone, on the Dehri-Rohtas Light 
Railway) which come from a horizon to- 
wards/ the top . of the Rohtas stage have 
yielded a microscopic verticillate alga with . 


a slender jointed stalk terminated by a 
globular head. The dark portions (seen in 
the photo) are carbonaceous and represent 
the original protoplasmic matter. The 
globular head consists of radiating black 
carbonaceous patches and represent fertile 
sporangia. The dark segments in the stalk 
appear to represent verticillate deciduous 
sterile branches (see Fig. 2). The earliest 



Fig. 2. An alga (Dasycladacea), XllO. Za'-*.— B anjai*i , 
Shahabad District, Bihar. 

known Dasycladaceae, are from Ordovician 
rocks : the genera described are Ccelosphcer 
ridium, Cyclocrinus and Apidium from 
the Ordovician of the Baltic region, and all 
these are characterised by a. globular head 
consisting of radially spreading branches at 
the top of the axis as in the Vindhyan alga. 
It may be further noted that from the, 
Ordovician of Spiti, Cowper Reed^ described 
Coelo splicer idium.shianensis [= Pasceolus (?) 
shianensis Reed]. 

I am grateful to Prof. S. R. N. Rao, for 
identification of the alga and helpful sug- 
gestions. 

Department of Geology, R. C. Misra. 
University of Lucknow, 

Lucknow, 

November 15, 1949. 

1. Chapman, F., Rec. Geol. Surv. Ind., 1935, 
69. 2. Sahni, M. R., Ibid., 1936, 6L 3. Fox ,C. S., 
ill Auden, J. B., Mem. Geol. Sura. Ind., 1933, 
62. 4. — , Intern. Geol. Congr., Moscow, 1937.. 
5. Rode, K. P., Citrr. Sci., 1946. 6. Misr.a, R. G., 
Proc. Ind Sci. .Congr., 1947. 7. S3derholm* 

Centr albl. Min. Geol. Palceont., 1925. Ab.t. B, 
No. 11. 8, Reed, Pal. Ind. Ser. XV, L 
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INFLUENCE OF VITAMIN C ON 
PHOSPHORYLASE 

Phosphorylase was prepared by fractionat- 
ing fresh potato juice with ammonium 
sulphate as described by Bourne, et al. 
Glucose-l-phosphate was prepared by 
Hanes- method. 

The phosphorylase activity was determin- 
ed according to the method described by 
Green, et al-^ 

The reaction mixture contained 1 ml. of 
enzyme, 1 ml of citrate buffer (pH 6-0), 
1 ml. of 0 - 1 M glucose-l-phosphate in citrate 
buffer of pH 6-0 and 1 ml. of each of the 
substances added, the total volume being 
adjusted to 6 ml. Temperature of incuba- 
tion was 35° C. The results are presented 
in the following table. 


Reaction mixture 


Phosphorylase alone 


S y ° S m 
‘ 1*^ ^ 2 


0) 


£ .S 
c B 


'■g S' £ I S "" 

^ o t: tdo 
^ -c 52 o • - 


0-4752 


Phosphorylase + Vit. C (5 mgm.) 0*3268 31 


Phosphorylase 4- Vit. C (5 mgm.) 

4- Cu (I5y) as copper sulphate .. 0*2099 66 


Phosphorylase 4- Vit. C (5 mgm.) 

-hCu (15 y) 4- sodium oxalate (20 mgm,)0*4752 0 


Phosphorylase 4- Vit. C (5 mgm.) 

4-Cu (15y) 4- sodiumdiethyldithio- 

carbamate (5 mgms.) .. 0-4752 0 


Phosphorylase 4* Vit. C (5 mgm.) 

4-Cu (15y} -r 8-oxy-quinoline 

(5 mgm.) 0-4752 0 

The results obtained are similar to those 
obtained in the case of other enzymes 
studied in this laboratory. Further work 
on the exact mechanism of the action of the 
substances in annulling the inhibition pro- 
duced by vitamin C-Cu complex is in pro- 
gress. Full details of the work will be 
published elsewhere. 

Dept, of Biochemistry, J. Sri Ram. 

I. I. of Science, * K. V. Giri. 

Bangalore, 

Aixgust.lO, 1949. 


1. Bourne, E. J., and Peat, S., Jour, Chem. 
Sac., 1945, 877,. 2. Hanes, C. S-, Proc. Roy. 
Soc., 1940, 129B, 174. 3. Green, D. E., and 
Stumpf, P. K,, Jour. Biol. Chem,, 1942, 142, 355. 


SYNTHESIS OF SACCHARIN FROM 
ANTHRANILIC ACID 

The most common method of preparation 
of saccharin is based essentially on the 
original method of Remsen and Fahlbergi 
through the conversion of toluene to 
o-toluenesulphonyl chloride and thence to 
the corresponding amide, and oxidation of 
the latter to saccharin. It has been report- 
ed^ that during the war the Germans syn- 
thesised saccharin from anthranilic acid. 
The principal steps in the synthesis as 
described in the German patents*'^ issued 
to Ciba are: (1) diazotisation of methyl 
anthranilate and conversion to o-carb- 
methoxybenzenesulphinic acid, (2) con- 
version of the latter .to o-carbmethoxy- 
benzenesulphonyl chloride, and (3) pre- 
paration of saccharin (a) from the sulphonyl 
chloride by the action of ammonia or (5) 
directly from the sulphinic acid. Though 
all these basic reactions are known, scanty 
information is available in literature on 
them and particularly about the prepara- 
tion of saccharin by this method. 

A systematic study has now been made 
on the preparation of a number of sulphinic 
acids from the corresponding amino com- 
pounds as well as on the conversion of 
these sulphinic acids to sulphonamides 
either directly or through the correspond 7 
ing sulphonyl chlorides. The existing 
methods have been modihed where neces- 
sary to get optimum yields. The results 
have then been applied to the preparation 
of saccharin from anthranilic acid when 
about’ 70% yield calculated on anthranilic 
acid was obtained. 

This method is worth considering as a 
possible manufacturing process in India. 
It may be noted that the chief difficulty in 
adopting the ‘Remsen-Fahlberg process' for 
India is the non-availability of cheap chloro- 
sulphonic acid, whose manufacture in India 
has not yet been established and is difficult. 
The economic feasibility of the present 
process, in which the plant requirements 
would be simpler, would depend upon the 
price at which anthranilic acid would be 
available. A detailed account of the work 
will shortly be published elsewhere. 
Organic Chem. Laboratories, N. B. Dalal. 
Royal Institute of Science, R. C. Shah. 
Bombay, 

November 17, 1949. 


1. Remsen and Fahlberg, Ber., 1879, 12, 469, 
2. Chemi. Industries, 1948, 737. 3. D.R.P., 130, 

119 {Frdl, 6, 64-65) and D.R.P., 122567 (Frdl., 
6, 1208). 
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CHEMICAL STRUCTURE OF THE 
CONDENSATION PRODUCT OF 
FORMALDEHYDE WITH 
SULPHATHIAZOLE 

Bhatnagar and Fernandes^ have attribut- 
ed a new mechanism of drug action to the 
formaldehyde derivatives of 2 p-aminoben- 
zenesulphanilamidothiazole on account of 
their property of selective tissue localization 
in organs rich in reticulo-endothelial sys- 
tem of cells, and have envisaged the 
possibility of their application to those 
clinical conditions in which the pathogens 
are intracellularly located. 


metric studies, after diazotisation and 
coupling, of different acid solutions of the 
sodium salt, prepared in the manner of 
sulpha standards with trichloracetic acid, 
which on boiling for half an hour yielded 
approximately 3 times as much diazotisable 
substance as before the application of heat. 
On this basis and the study of physico- 
chemical behaviour we are led to suggest 
the following molecular configuration for 
formosulphathiazole, analogous to that of 
hexa-methylene-tetra-amine.5 Trimers of 
an allied nature, different in composition 
and structure, are known to exist.® 


C-1-IN-SO2- 


■\. 


N 


CIT. 

•\ /■ 

./ 1 I \- 

n..C CHa 

'\/ 

N 


I 

-SOo— NH — c 


V ^-S02 — N = c 
\ / I 


N 

I 

H 

N 

/\ 


Chemical and analytical studies on this 
new chemotherapeutic agent so far^'^*^ point 
to the condensation of formaldehyde with 
sulphathiazole on 1 Mol : 1 Mol basis, 
resulting presumably in a polymer in which 
the sulphamyl and the aromatic NH 2 groups 
participate in loose combination with, per- 
haps, methylene bridge formation. Al- 
though the condensation product behaves 
as a Schiff's base— as for example in its 
reactions with SO 2 and NaHSOg — its consti- 
tution as would fit into the summary for- 
mula (CiQHg 02 N 3 S 2 ) has not been found yet, 
owing to its insolubility in sodium hydro- 
xide and the difficulty of splitting it with 
acids. 

In our experiments on the chemical 
nature of this condensation product, an 
interaction took place between formosul- 
phathiazole and Na 2 C 03 in a proportion 
(15-1 g. : 2*0 g.) which strongly indicated 
that this reaction was only possible if 3 
Mols of formaldehyde were to condense 
with 3 Mols of sulphathiazole in the ori- 
ginal product since we obtained a sodium 
salt of unusually high molecular weight 
(actual 801, found 802). Further proof 
that this was so was obtainable from colori- 


The mode of condensation is^ formulated 
in the following equation: — 

CD SCH.O -h 3HoN-~R ^ ^3R-N=CH2 


(2) 3R-N=CH2 ^ 


CH 2 

R— 


HX 

\/ 

N 


N— R 

I 

CU 2 


R 


(3) R=— SOo-NH— ' 

N 

In contrast to other aldehydes which give 
rise to normal Schiff’s bases, the formation 
of cyclic trimethylene derivatives is pecu- 
liar to formaldehyde. The behaviour of 
formosulphathiazole as a Schiff’s base in its 
reactions towards NaHSOg was found by us 
to be limited to equimolecular proportions. 
In view of the chemical structure proposed 
this would indicate that a weakly acid 
radical would only interact with one CHg-N 
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grouping, no further decomposition taking 
place. A similar experience with hexa- 
methylene-tetra-amine when reacting with 
HCl is obtainable. The formation of only 
a disodium salt with Na^CO^ in the presence 
of three reactive hydrogen atoms is explain- 
ed by the existence of only two of these 
being free in — SOo— N — -C groups, the third 
one having been isomerised to — SOo— N — C 
combination and having been stabilised by 
chelation. 

Further work on the suggested chemical 
structure is in progress. 

Dept, of Chemistry V. V. Nadkarny. 

and Caius Research S. S. Bhatnagar. 

Laboratory, A. N. Kothare. 

St. Xavier’s College, F. Fernandes. 

Bombay, 

November 22, 1949. 


fCu 

L Sc 

gives 3-formyl derivative in the Gra 
maim reaction according to Shah. 
Laiwalla^ and the 5-hydroxy-coun 
derivative as the main product in 
Pechmann reaction as shown by Se 
Shah and Shah.^ Extension of this rea 
for the syntheses of 2-acylresorcinols 
progress and results will shortly be ; 
lished elsewhere. 

Oar grateful thanks are due to • 
Shah for his kind interest in this work 
Organic Chem. Labs., P. L. Trivei 

Royal Inst, of Science, Sxjresh Smt 
B ombay, 

October 22, 1949. 


1. Dasai and Ekhlas, Prcc. Ini. Acad. 
1938, 8A, 1,94 ; Desai and Raiha, Ibid. > 
12A, 46 ; 2. Bar,, 1934, 67, 12 ; 3. J.C S., 
1828. 4. Ibid., 1.938, 228. 


1. Bhatnagar, S. S., and Fernandes, F., 
Nature, 1949, 164, 272. 2. Druay<» J., Helv, 

Chem. Acta., 1948, 31, 179. 3. Druey, J., and 
Becker, A , ibid., 1948, 31, 2184. 4. Basu, U. P., 

lour. Ind> Chem. Soc., 1949, 26, 125. Duden, P., 
and Scharff, M., Ann., 1395. 288, 218- 6. Walker, 
J. F., ‘"Formaldehyde,^" Reinhold Publishing 
Co., New York, 1944. 


FRIEDEL-CRAFTS ACYLATION OF 
METHYL /1-RESORCYLATE : A NEW 
AND CONVENIENT SYNTHESIS OF 
2-ACETYLRESORCINOL 

By Friedel-Crafts acetylation of methyl 
jS-resorcylate with acetic anhydride Desai, 
et al.^ obtained methyl 2, 4-dihydroxy-5- 
acetylbenzoate (I) but no y-isomer, methyl 

2, 4-dihydroxy-3.-acetylbenzoats (II). It 
is now found however, that besides (1) and 
a small quantity of methyl 2, 4-dihydroxy- 

3, 5-diacetylbenzoate, (IP is formed in 
considerable quantities (Ca 25% yield). 
The structure of (II) is established by 
hydrolysis and decarboxylation to 2-ac0tyl-. 
resorcinol: it is quantitatively converted 
directly to the latter by lieating with 10% 
sodium hydroxide solution on steam-bath 
for three hours. Similarly 2-propionyl- 
resorcinol could be obtained and the reac- 
tion thus appears capable of providing 
convenient syntheses of 2-acylresorcinols 
which are generally obtained indirectly by 
the method of Limaye,*- by the hydrolysis 

of 7 -hydroxy-4-methyl-8-acyl.coumarins 

This formation of (II) is however only 
to be expected for niethyl ^-resorcylate 


OCCURRENCE OF FQNGI INSIX>: 

RICE KERNELS 

The study on the nature of action of 
fungicides ^‘Spergon” and Phygon 
preventing loss of viability of paddy s 
in storage Ramiah and Padmanabl 
(1949) has revealed that even appare 
healthy seeds contain an internally b 
fungus, which may be cultured artifici. 
The fungus that occurred most was 
choconis padwickii Ganguly (Padwick 
Ganguly, 2 1945; Ganguly,^ 1946) . 
method employed in culturing the s 
and the results obtained are given belo' 
Four ounces of seeds of live local t:^ 
T. 90, T. 412, T. 812, T. 1145, and T. 1 
were kept in equilibrium with six difife 
relative humidities in desiccators with 
phuric acid dilutions in the beginnin 
May, 1949. During the first week of , 
and the third week of July samples ^ 
drawn from the desiccators and testec 
the presence of surface-borne and interi 
borne fungi. No distinction was r 
between the apparently healthy seeds 
the small percentage of visibly spotted c 
The seeds were made to stand for 1 ] 
in 10 c c. of sterile water in test-tubes 
washed in a single change of sterile wi 
They were then surface sterilised in i 
curie chloride solution (one minute 
1:1000), washed again in four change 
sterile water and sown in thin oat-] 
&gar plates. A week after sowing, obse 
tion was taken on germination ' and 
fungus, if any, growing frorn the seed, 
identified, 


Letters to the Editor 


443 


no. 12 1 

Dec. 1949 j 

The seeds germinate in 24 to 48 hours. 
After the emergence of the radicle and the 
plumule, when the latter is about a centi- 
metre in length, a white tuft of mycelium 
grows out of the seed, at the base of the 
plumule, or in rare cases from the opposite 
end also. The tnycelium grows slowly and 
establishes itself in the medium, forming 
characteristic sclerotia. The fungus is 
easily recognisled by its compact light-olive 
gray colour, velvetty surface as well as by 
its sclerotia (Fig. 1). Characteristic Tricho- 
conis stage of the fungus is readily obtain- 
ed by cutting out a portion of the medium 



Figure showing seven seeds of T. 812 with pure grwoths 
of Trichoconis padwickii X % Nat. size. 

along with the fungus and placing the 
same in a moist chamber. A variant with 
light-pink thallus is also met with occasion- 
ally. This imparts the same pinkish colour 
to the medium. 

Table gives the percentage of seeds with 
fungi growing out of them. 


Percentage of seeds infected by fungi 

Type of — 

paddy Other than Unidenti- 

All inngi T, padwickii fied fungi 


T- 

90 

. 87*0 

64- G 

1*80 

20-6 

T. 

1145 

. 91*0 • 

68-5 

7-99 

14-5 

T. 

812 

. 93-0 

76-0 

8-7 

8-3 

T. 

412 

. 81*5 

56-5 

11-6 

13-4 

T. 

1242 

. 85*4 

51-3 

23-45* 

10-75 


* A number of seeds in this variety had spots ; this 
explains the high percentage in Col. 3. 

It will be seen that more than 80-90 
percent, of the seeds had harboured an in- 


ternal fungus though they were apparently 
healthy. T. padwickii occurs most in these 
seeds (51-76%). The percentage of uniden- 
tified growth varied from 8 to 20%. The 
other fungi identified were Curvularia 
lunata Boedj. Ophiobolus miyaheanus I to 
and Kuribay. = (He Iminthosporium oryzce 
Breda de Haan) and Nigrospora oryzce (B. 
& Br.) Fetch. 

T. caudata has been reported to be associ- 
ated with deterioration of paddy seeds in 
storage and from the condition created by 
the presence of the fungus in paddy stack, 
the disease was called '‘Stack-Burn,” 
(Tisdale,** 1922). Ganguly^ showed that 
T. padwickii is a weak pathogen on rice 
causing leaf and grain spot without doing 
great damage to the crop. 

S. Y. Padmanabhan. 
Central Rice Research Institute, 

Cuttack-4, Orissa, 

October 13, 1949. 


1. Ramiah, K., and Pad nanabhan, S. Y., 
30th Proc. Indian Science Congress, 49. 2. 

Padwick, G. W., and Ganguly, D., Curr. ScL, 
1945, 4 , 328-29. 3. Ganguly, D., Journ. Indian 
Bot Soc., 1947, 2S(1>. 233-39. 4. Tisdale, W. H., 
U. S. D. A. BwlL, 1922, No. 1116. 


THE EFFECT OF WATER-LOGGING 
ON THE CHEMISTRY OF SUGARCANE 
JUICE 

Except for a few crops like paddy and jute, 
water-logging is detrimental to crop pro- 
duction. Knee deep water-logging in cane 
fields has been found to affect sugar re- 
covery adversely and ,to create difficulties 
in manufacture. 

In view of the importance of non- 
sugars^'^>^-® in determining manufacturing 
qualities of juices, an examination of the 
changes brought about by water-logging in 
respect of these constituents was considered 
worth while. 

Two varieties of cane (Co. 453 and B.O. 3) 
grown under water-logged conditions (sub- 
merged from July to September up to a 
maximum height of 4 ft.) were under 
examination. Samples were drawn in 
December and non-sugar constituents in 
their juices (Table I) compared with those in 
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SI. 

•• No. 

Item* . 

Water-logged cane 


N ormal cane 


Per cent 
change f 
due to 
water- 
logging 

Maximum Minimum 

(a) Variety: 

Average 

C.O. 453 

Maximum 

Minimum Average 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Brix 19- CO 

Polarisation 14 *03 

Purity 76*70 

Inv^ert sugars 7*26 

Total colloids 6*45 

Gums 4*45 

Calcium pectate 0*33 

Total organic nitrogen 0*53 

“ Harmful ” nitrogen 0*47 

Ash 7*26 

P2O5 0*12 

“ Harmful ’’ nitrogen per cent, 
total organic nitrogen 94-2 

18*30 

12*31 

65*80 

5*53 

5*79 

3*92 

0*24 

0*28 

0*25 

6*89 

0*09 

86*6 

18*73 

13*15 

70*28 

6*60 

6*20 

4*17 

0*29 

0*43 

0*39 

7*03 

0*11 

89*5 

22*50 

18*49 

86*89 

1*46 

5*00 

0*74 

0*18 

0*33 

0*23 

3*74 

0*11 

74*5 

21*05 

18.23 

81*93 

0*95 

3*90 

0*60 

0*14 

0*29 

0*22 

3*42 

0*07 

66*7 

22*08 

18*37 

83*27 

1*23 

4*36 

0*68 

0*16 

0*32 

0*22 

3*63 

0*10 

69*3 

- 15*1 

- 28*3 

- 15*6 

+ 436*5 
+ 42*2 
+ 513*2 
+ 81*2 
+ 34*4 
+ 77-3 
+ 93*6 
+ 9*1 

+ 29* 1 




(^) Variety : 

: B.O. 3 





1 

Brix 

20*10 

18*80 

19*57 

23*65 

22*40 

22*99 

- 14*9 

2 

Polarisation 

14*12 

12*09 

13*48 

19.37 

17-89 

18*42 

- 26*8 

3 

Purity 

70*70 

64*30 

68*78 

86*47 

75*64 

80*19 

- 14*2 

4 

Invert sugars 

7-66 

5*74 

6*67 

2*70 

1*30 

1*80 

+ 270*6 

5 

Total colloids 

7*51 

6*45 

6*85 

3*28 

2*73 

2*93 

+ 133*7 

6 

Gums 

4*28 

3*31 

3*85 

0*68 

0*53 

0*58 

+563*8 

7 

Calcium pectate 

0-28 

0*18 

0*21 

0*12 

0*11 

0*12 

+ 75*0 

8 

Total organic nitrogen 

0*56 

0*33 

0*46 

0*37 

0*24 

0*32 

+ 43* 8 

9 

“ Harmful’^ nitrogen 

0*4S‘ 

0*27 

0*38 

0*23 

0*16 

0*20 

+ 90*0 

10 

Ash 

7*12 

6*26 

6*78 

3*03 

2.82 

2-02 

+ 132*1 

11 

^ 2^5 

0*13 

0*08 

0*10 

0*11 

0*09 

0*10 

0*0 

12 

“ Harmful * nitro{.en per 

cent. 








total organic nitrogen 

87*3 

78*1 

84*6 

66*7 

52*2 

61*7 

+ 37*1 


* Item 4 to 11 are expressed as percents on total solids, t Percentages refer to the average values. 


juices from canes grown normally under 
otherwise identical conditions. The ana- 
lytical • methods employed were those 
referred to in a previous communication^ 
except for non-protein or “harmful” 
nitrogen^ which followed that of Unverdor- 
ben and Spielmeyer.^ 

Conclusions 

(1) Against a 30% drop in polarisation, 
invert sugars, total colloids, gums, 
pectin, non-protein nitrogen and ash 
increase due to water -logging, the 
rise for invert sugars and gums 
being of a high order. 

(2) 90% of total nitrogen exists as non- 
protein (or “harmful”) nitrogen, thus 
accounting for the poor technological 
properties of water- logged cane 
juices and losses in sugar recovery. 

Thanks are due to the Government of 
Bihar and the Indian Central Sugarcane 
Committee for financing this work. 


K. L. Khanna. 

A. S. Chacravarti. 
Central Sugarcane Research Station, 

Pusa (Bihar), 

September 29, 1949. 


1. Browne and Zerban, Sugar Anahjsis (New 
York), 1941, p. 1086. 2. Hornby and Kasjanov, 
Zeit Zuckerind, Czechoslov., 1939, 63, 187. 3. 
Khanna and Chacravarti, Curr. Sci., 1949,18, 
19. 4. Kortscher, Hawaiian Planters' Record, 
1939, 43, No. 1 (October). 5. Ness, Internat. 
Sug. Jour,, 1941, 43, 378. 6. Soragato, Ibid., 

1936, 38, 532. 7. Unverdorben and Spielmej’^er, 
Zeit. Ver.Deut. Zuckerind., 19'39,, 89, 616. 


ANEW SYNTHESIS OF 4-HYDROXY-2- 
PHENYL-3-ACETYLQUINOLINE 
The condensation product of benzanilide 
imidochloride with ethyl sodioacetoacetate 
on cyclization leads to the otherwise in- 
accessible 4-hy droxy-2 -phenyl- 3 -acetyl- 
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quinoline (I).^ It is now found that (I) 
could also be readily obtained by the appli- 
cation of the Conrad and Limpach method: 
the crude anil from aniline and ethyl 
benzoylacetoacetate (prepared by using a 
trace of hydrochloric acid as a catalyst) 
cyclises ^to (I) in good yields by heating in 
diphenyl ether. This observation confirms 
also its constitution suggested by t)esai and 
Shah.^ In this reaction an isomeric product 
found identical with 4:-hydroxy-2-methyU3- 
henzoylquinoline^ (II) obtained by Thahor 
and Shah^ by Friedel-Crafts benzoylation 
of 4 -hydroxy- 2 -methylquinoline, is also 
formed in small quantities. 

It is interesting to note that in the above 
condensation with aniline, C-benzoyl ethyl 
acetoacetate gives good yields of (I) and 
(II); as with ethyl benzoylacetate only 
poor yields of the corresponding quinolines 
are obtained, although ethyl acetoacetate 
itself affords 4 -hydroxyquinolines readily.^ 

S. A. Kulkarni. 

V. M. Thakor. 

R. C. Shah. 

Organic Chem. Labs., 

Royal Institute of Science, 

Bombay, 

October 27, 19 19. 


1 . Desai and Shah, J. Indian Chem. Soc., 
1949,' 26, 121. 2. Unpublished work. 3. Ber., 

1887, 20, 914, 948; 1888,21, 521, 523; Limpach, 
ihid.j, 1931, 64B,- 969, 970; 4- Elderfield, et aL, 
J. Amer. Chem* Soc.j 1946, 68, 1212. 


ON THE BIOLOGICAL CONTROL 
OF STRIGA SPECIES 
In his note (Curr. Sci., 1949, 18 ) on the 
caterpillar of Precis orltya, Swinhoei L. 
feeding on Striga spp., a parasite of sugar- 
cane and 30 war, Mr. D. V. M. refers to 
Prof. Kumar' sreport (Kumar, L. S. S., 1939) 
on a certain caterpillar feeding on Striga 


densiflora. Presumably Prof. Kumar recom- 
mended this caterpillar for the eradica- 
tion of Striga. Early in 1935 the author^ 
encountered a similar case of attack of 
Striga Lutea (Lour) occurring on"' the hill 
paddy in Malabar, by the grubs of a beetle 
identified as belonging to Galerucine sub- 
family by the Government Entomologi’st, 
Coimbatore. The grubs were found to be 
highly predatory on Striga sparing no parts 
of it, including the stem, leaves and the 
pods. Large-scale rearing of this beetle 
for the biological control of Striga in infest- 
ed rice fields was suggested by the author. 
Agri. Res. Institute, P. Uttaman. 

Coimbatore, 

October 10 , 1949. 


1. Kumar, L. S. S., ‘"‘Report, regarding his 
visit to H. E. H. the Nizam’s Dominions to 
enquire into the attack of the parasitic flower- 
ing plant Striga on sugarcane and jowar 
(unpublished), 1939. 2. Uttaman, P., “Para- 
sitism of Striga lutea (Lour) on Rice with 
special reference to its histology and anatomy 
Thesis for M.Sc, of the Madras University. ' 


MOUND-FORMING TERMITES AND 
THEIR CONTROL 

During our investigation on white-ants and 
mound-forming termites, the following in- 
teresting observations have been recorded:** 

A mound is dive’, if repairs are done 
immediately on breaking open one of the 
‘towers’. 

By placing a powerful magnetic compass 
at the centre of a mound, it is possible to 
locate the position of the ‘ Queen’. The 
* Queen ’ invariably lies nearly parallel to 
the magnetic N and S in her cell which is 
on the NE or in a very few cases SW of the 
central point of the ‘ live ’ mound. 

The ‘ fungus gardens ’ differed in differ- 
ent mounds not only in construction but 
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also in the manner of the proliferation of 
their hyphse* Like an expert gardener the 
termites keep the hyphae as if pruned to the 
very minimum. 

In the control of termite mounds, benzene 
hexachloride, D.D.T., pyrethrum and crude 
oil, in various formulations, were used and 
a technique has been developed to get the 
best results by their application. 

Thanks are due to Messrs. Geigy Insecti- 
cides Ltd., of Bombay, and other insecticidal 
concerns for their help and co-operation. 
Maharashtra Association P. J. Deoras. 
for the Cultivation of Science, 

Poona 4, 

November 14, 1949. 


1. George, R. A., J. Econ. Rnt., 1944, 37, 140. 2. 
Swingle, M. C., and Mayer, E. L., ibid,, 1944, 37, 
142. 3. Kelsey, J. M., N. Z. J. Sci. Tech., 1945, 
26, (B6), 353. 4. Wolcott, J. Econ. Ent., 1945, 
38, 493. 


THE INFLUENCE OF AVAILABLE 

CARBOHYDRATES UPON AMMONIA 

ACCUMULATION BY PENICILLIUM 
NOTATUM WESTL. 

The role of available carbohydrates on 
ammonia accumulation with reference to 
Aspergillus niger van Tieghem, was first 
explained by Waksman^ and later by 
Thakur and Norris^ with reference to 
certain soil fungi. 

The present work deals with a deter- 
mination of the effect of the available 
carbohydrates on ammonia accumulation 
by Penicillium notatum Westl. obtained 
from the Indian Agricultural Research 
Institute, New Delhi. 

Four litres of a medium composed of : — 
Peptone, 20 gm.; K2HPO4, 1*0 g.; MgSO^, 
0*5 g.; KCl, 0’5g.; FeS04, 0 01 g.; and 
dist. water 1,000 ml. 2% Dextrose (anhy- 
drous, C.P.) was added to two litres of 
medium, and the other two litres were left 
without any dextrose. 100 c.c. of the 
medium was poured in 200 c.c. Erlenmeyer 
flasks and autoclaved at 15 lbs. pressure 
for 15 minutes. The rest of the procedure 
was almost the same as that adopted by 
Waksman.^ 

Dextrose in the medium had a marked 
effect on the accumulation of ammonia. In 
the medium lacking in dextrose though the 
growth of the fungus was slow, as was 
apparent from the dry weights of the 
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mycelium, yet large quantities of ammonia 
accumulated in the medium from the third 
to the sixteenth day (Fig, 1). Where 
dextrose was present, the ammonia accu- 
mulated in very small quantities, while the 
weight of the mycelium increased consi*^ 
derabiy till about the seventh day, when 
probably autolysis set in and the weight 
of the fungal matter began to decrease 
gradually. 

Due to the heavy accumulation of am- 
monia in the medium lacking dextrose the 
reaction of the medium became more and 
more alkaline till at the end of the sixteen- 
th day the pH was 7*6, the initial pH being 
6*5. While in the medium containing 
dextrose the pH at the end of the sixteenth 
day fell to 5*1 possibly due to an increased 
production of organic acids. 

It was found that greater amounts of 
amino -nitrogen were utilised by cultures 
to which dexfeose was added, as manifested 
by the smaller amount of amino-nitrogen. 
The accumulation of ammonia however in 
such cultures is far less than what obtains 
in the sugar-free medium, since the nitro- 
gen i's synthesised into fungal protein 
(Fig. 1). 



Thus the presence of available carbo- 
hydrates will be of ultimate benefit to the 
crops provided: 

1. The amount of available carbohydrates 
is not very large, otherwise the micro- 
organisms will merely live on that source 
of energy, breaking up only as much of the 
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or^^auir luattiM’ in the soil UvS is lUHKied for 
tho iutro|a*n metabolism. The hii;hcv 
plaotr^ wtuild in that cast' only lose on 
uct'ouni t)f tlu‘ adiiition of carbohydrates 
since' the initaa)- organisms would complete 
with th(‘in foi* tlu' availabU' plant Cood in 
tlu' soil and would ot'conu' injuriou.^ inste'ad 
of lu'inii !)i'iu*iici al. 

Idu* soil IS fi'et' fi'om parasitic fiin.^i. 
C)ii addition of carbohydrate's tiu' parasitic 
funrd if prt'Sent in tht' soil will only 
int'i (*a.se in numbt'rs; thi.s will bcMleirimen- 
tal to tIu' iiipher plants. 'Fliis fa<‘t dot's not 
appt'ar in huvn lua'u fully appreciated by 
tIu' prt'vious worktu’s. 

Ciratt'ful thanks art' diu' to Dr. R. K. 
Sakst'ua for .su.iptostinp; tlu' problem and 
ft)r his kind i'ncourai,{tmu'i\t. 
liotany I h'partmmd, H. S. Mkhhotua. 
Univt'i'sity of Allahabad. 

Allahal)atl. 

Mau iH. lihli) . 

h J. Hud. (Nunn., li>2L 45, 3(1.'). 2. Jour, 

Indian Inst. Set., Hangalorv. 1328, lUA), 141. 
3. Hiuf.Chvtn., 1313,16, 121. 1. Jour. Ani<n\ 

Chrw. Sov., 1317. 39, 1503. 

THE MKGASTROBILUS OF 
NIPANWRUJHA GRANfTHIA RAO, A, R. 

A HEtTNTLY I'xamiiu'd section of a silici- 
heal block from Niptmia, Rajmahal Hills, 
liihar {.1 ura.ssic) . .sliows a petrified coni- 
ft*r nu'p.astrobilu.s m('asurini.i: I *5 cm. by 
•5 cm. The stit>l)ilus has been slii^htly 
dij;torit‘d dmamt fo.ssilization. The only 
loiptitudinal st'clion avaailahlt' of this stro- 
hilu's ns(H' Photo. 1) sliows m'arly 35 inverted 
sct'ddnaarin.h 3c*a!es arraupt'd spirally and 
fairly compactly alonp an t‘lonpated axis. 
The" ovule.; :u't' dorso- vi'iitral in form, 
appi trx nna iely I nuu. hy **4 mm. alonp 
thtdr brtauh'sl plane, liavt' curvt'd micro- 
pyhs- and are ^amk in secmiiudy lleshy 
scale:;. Wlu'tlu'r ilu'.u' scah's art' sinph' or 
tiouldt* m nature is not clear. Tho ovules 
art' eti! in dilTt'rt'nt plant's, mostly longitu- 
dinal or oblitfUiV Some art' cut lengthwi.se 
along tlu-ir dorso- vt'Utral |)lant' le); others 
art' cut lon|,dtudinally but perpt'ndieular to 
ilu' tior.sovt'Utral plane ib), and some others 
t ransvt'rst'Iy to). A few ovuk's arc cut 
oblicpH'ly near tlu'ir mieropylar part show- 
ing its curvature' (ti) undone ovule shows 
its mieropylar part in an obliquely longitu- 
dinal .section (ej. In one of the ovules (/), 
the section has passed more or less trans- 
versely across the mieropylar apex showing 
slit-like micropyle. Two-winged pollen 



PnoM’o. honKUiuliutil .section oi; strohilus .showing 
stiuvls cut, alimg Ihtfir broadest pUmo (tJ-). vcrtlc;iny at 
right angles to this plane (Z^, trairsversely (t'), obliquely 
along the nucropyur part sliowing the mieropylar curvature 
(d), obliquely longitudinally along the micropyle (J), and 
acros.s the micropyle (/") ; /, leaves ; AP^cluncle; sc, 
.scale ; zdf, vascular supply of the cone. 

niOTO, 2. — darker print of the basal part o-f the 
peduncle showing the attachement of the leaves. 
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grains are seen at the nucellar tips of some 
of the seeds. The chief importance how- 
ever, of this interesting section is, that on 
the fairly thick and possibly fleshy peduncle, 
are borne two leaves (1) (see Photos. 1 & 2), 
one on each side. These leaves are re- 
markably like the needle-like decurrent 
leaves of Nipanioruha granthia Rao, A. R. 
1946) , a petrified conifer shoot with inter- 
calary tuberculate swellings, described from 
Nipania itself and referred to the Podocar- 
paceae. This organic connection between 
the leaves and the peduncle, leaves little 
doubt that the strobilus being described, 
was the female fructification of N. granthia 
Rao, A. R. There are also certain resem- 
blances between this strobilus and a petri- 
fied Podocarpinean cone described from 
Nipania — Nipaniostrobus Sahnii Rao, A. R. 
(1943). A more detailed comparison be- 
tween the two will have to wait until more 
cones of the same kind and more satis- 
factory sections are obtained. The full 
paper will be published elsewhere, but the 
important organic connection between the 
leaves and the peduncle is recorded here. 

Department of Botany, A. R. Rao. 

University of Lucknow, 

November 28, 1949. 


1. Rao, A. R., Nipanioruha granthia gen. et 
sp. nov., a new petrihed coniferous shoot from 
the Rajmahal Hills, Bihar,"’ M. O. P. Iyengar 
Commemoration Volume, Jour. Ind. Bot. 5oc., 
1946, p. 389. 2. — , Nipaniostrobus, a new 
genus of Dacrydium-like seed-bearing cones 
and other silicified plants from the Rajmahal 
Series,” Proc. Nat^ Acad. Sci. India, 1943, 13 
(2), 113. 


SAGITTA BOMBAYENSIS, LELE AND 
GAE— A SYNONYM OF SAGITTA 
ROBUSTA DONCASTER— WITH A 
RECORD OF SAGITTA PULCHRA 
DONCASTER, FROM INDIAN COASTAL 
WATERS^^ 

In the course of a detailed study of chaeto- 
gnaths of the coastal waters of the different 
parts of India, some errors in the account 
of ‘ The common Sagittae of the Bombay 
Harbour’ by Lele and Gae (1936) have come 
to light. Russell (1936) and Kemp (1938) 
have pointed out the importance of Sagitta 
as an indicator of water movements which 
have in turn a bearing on fishery problems 
and the need for proper classification. 


The form assigned by Lele and Gae to 
Sagitta bombayensis agrees in all systema- 
tic details with the widely distributed 
species^Sagitta rohusta Doncaster. Sketches 
and tables by Burfield and Harvey (1926) 
show that 5. robiLSta presents variations 
within the specific limit and that S. ferox 
Doncaster is a synonym of S. robusta. The 
following table will show that S. bombay- 
ensis agrees, practically in all characters, 
with S. robusta. The description of the 
latter is based on the details given by 
Doncaster (1902), Burfield and Harvey 
(1926), John (1933) and also on Michael’s 
description of S. ferox (1919). 


S. bombayensis, Lele and 
Gae 


.S', robusta Doncaster 


Head is broad and short 


Collarette thick up to ven- 
tral ganglion 


Body opaque and bodywall 
muscular 

A thickened epidermis ex- 
tends nearly all through 
the lenetli of the body 
The posterior fin is equally 
short as the anterior fin 


Posterior fin widest in the 
middle of its caudal half 
Tail is 1 the body in length 

Distance between genital 
openings is about 12 per 
cent, in large specimens 
Anterior fin and posterior 
fin separated by the 
length of the fins 


Prehensile jaws 9-10 
Anterior teeth 4-10 
Posterior teeth 8-26 


Head broad and thick. 
The shape of the head 
varies according to the 
condition of prehensible 
spines 

Collarette well developed 
extending to ventral 
. ganglion and in some 
cases to anterior fin 
Body firm and opaque, 
musculature strong 
Epidermis is thickened 
behind the head 

The anterior fin may be 
as long as or longer than 
posterior, but generally 
slightly shorter 
Posterior fin widest behind 
the sepium 

Tail is 25 to 32 per cent, 
of the body 

Distance between genital 
opening is 13 per cent 
(smaller speriraens) 
Length of the posterior fin 
18 to 20 per cent, of the 
body. Anterior fin to 
posterior fin is 7-8 per 
cent, of the body. Hence 
distance between the fin 
is 4 nearl y 
Prehensile jaws 5-8 
Anterior teeth 6-8 
Posterior teeth 11-16 


While describing species of Sagitta, it is 
customary to record the measurements of 
the collarette, ventral ganglion, anterior 
and posterior fins, distance between the fins, 
tail septum and seminal vesicles of a large 
number of specimens, as has been done by 
Michael (1919), Burfield and Harvey (1926), 
John (1933) and Subramaniam (1940). 
Lele and Gae do not observe this convention, 
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but base their description on three speci- 
mens, two of which are immature, although 
their species is stated to occur in swarms 
during the monsoon period. In instituting 
this species, they rely on only two charac- 
ters — the number of prehensile jaws and 
teeth and the thick epidermis, while ac- 
cording to John (1933), the jaws and teeth 
fall off at times, while the thickened epi- 
dermis occurs also in S. pulchra, S. ferox 
and S', regularis (uide Doncaster, 1902). 

S. rohusta has been recorded from Madras 
(John, 1933) and the Gulf of Manaar 
(Varadarajan and Chacko, 1942). It has 
been described as a common species of 
Sagitta of the Indian Ocean by Doncaster 
(1902), Fowler (1906) and Burheld and 
Harvey (1926). Comparison of the speci- 
mens from both the coasts of India with 
Lele and Gae’s species from Bombay, makes 
it evident that the latter is a synonym of 
S. rohusta Doncaster as is S. gardineri Don- 
caster a synonym of S. enfiata Grassi (vide 
Burfield and Harvey, 1926) recorded by 
John (1933) and Menon (1945) from the 
east and west coasts of India respectively. 

A study of the plankton collections from 
Bombay enables me to record S. neglecta 
Aida, S. tenuis Conant and S', pulchra Don- 
caster, of which the last named is the first 
record from Indian Coastal waters. 

Grateful thanks are due to Dr. H. Srini- 
vasa Bao and to Dr, B. S. Bhimachar for 
helpful criticism, and to Dr, D. V, Bal, for 
the loan of the plankton samples. 

Central Marine Fisheries 

Research Station, P. C. George. 

Calicut, 

October 24, 1949. 


Published with the permission of the Chief 
Research Officer, Central Marine Fisheries 
Research Station, Mandapam. 

1. Burfield, S. T,, and Harvey, E. J.W.,. Trans. 
Linn. Soc., 1926, 19, 5. 2. Doncaster, C., Fauna 

and Gecgr. Maldiv e-Laccadive Arcliipel., 1902» 
1. 3. Fowler, G H., Siboga Expediiie^ 1906,21, 
6. 4. John, C. C., Bull. Madras Mus. (N.S.) 

Nat. Hist., 1933, 3, 1. 5. Rec. Ind. Mus., 
1937, 39, 83. 6. Kemp, S., Presidential Address, 
J^ritish Association for the Advancement of 
Science, 1938. 7. Lele, S. H., and Gae, P. B., 
Journ. Bombay Univ., 1936, 4, 1. 8. Menon, 
M. A. S., Proc. Ind. Acad, Sci., 1945, 22, 9* 

Michael, E. L-, Smithson. Inst. U. S. Nat Mus. 
Bull./ 1919, 100, 1. 10. Russell, F. S., J.M-B.A. 

of U.K., 1936, 20, 3. 11. Subramaniam, M. K., 
Curr. Sci., 1940, 9, 8. 


THE LATICIFEROUS SYSTEM OF 
REGNELLIDIUM DIPHYLLUM LIND. 

The latex was observed in the living 
plants of this rare member of the ®Marsi- 
liacese grown from spores obtained by the 
late Professor Sahni from Brazil and 
successfully germinated at Almora and 
Lucknow. In Bombay the plants were 
grown on the fringe of shallow ponds hold- 
ing temporary waters, in deep water re- 
servoir, on moist soil, in muddy places, on 
dry soil watered daily, etc. The latex was 
more readily observed in plants growing 
terrestrially than in plants growing aqua- 
tically. This vras rather unexpected, as in 
ferns the latex has not been known to occur. 
Possibly the earlier workers^ on the plant 
using the preserved material took latex 
secreting cells for tannin sacs in the perma- 
nent preparations; or the material may 
have come from plants growing aquatically 
in which the latex dissolves slightly and 
turns acrid as in the Musaceae. 



F'lG. 1-3. Regnellidium diphllum Lind. 

Fig. 1. T. S. of petiole showing laticiferous sacs X 40. 
FIG, 2. A part of the inner cortex of stem showing 
latex sacs X^135. 

Fig. 3. Latex filling the cavitiest of the stellace paren- 
chyma of the aerial diaphragm X 135. L. S. Latex sacs. 

In ferns the cells secreting tannins or 
phloeba-tanmns are easily detected by iron 
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salts. In the genus Marsilea also the tannin 
secreting cells occur in the cortex of the 
stem and petiole,- but in the genus RegneZ- 
lidiuvi their place is taken by the cells 
secreting latex. This latex easily coagu- 
lates with KOH, dilute acetic acid, sulphuric 
acid, alcohol, etc., and gives the usual 
microchemical tests for latex. On break- 
ing stem or petiole of a young plant, the 
latex oozes as a milky droplet which turns 
brown later. The latex does hot contain 
starch grains as in some Euphorbiaceae. 

A preliminary examination of the latici- 
ferous system in this plant showed that it 
mainly occurs in the inner cortical paren- 
cnymatous cells of the stem and petiole, in 
the phloem region, and in the subepider- 
mal cells therein. It circulates through a 
channel and accumulates in the cavities of 
the air spaces above the stellate paren- 
chyma of the aerial diaphragms in the 
ventilatory tissue of the stem and petiole. 

The presence of latex and laticiferous 
tissue in Regnellidium, apart from being a 
novelty in ferns, introduces a reliable 
character for deciding the phylogenetic re- 
lationshipsj as in some families and sub- 
families of angiosperms. For example, 
Jeffrey^ has shown that of the two sections 
of the Compositae, the Tubulifiorae and 
-he Liguliflorae, the latter is considered to 
be more advanced among other reasons on 
the basis of the laticiferous tissue which is 
present in the Liguliflor^ but absent in the 
Tubuliflorse. The intermediate group be- 
tween the two sections, Cynareae, is transi- 
tional and has only vestigial laticiferous 
tissue. The laticiferous tissue here may 
also prove helpful in a similar manner in 
deciding the affinities of the Marsiliaceae. 
But a discussion of the full significance of 
the laticiferous tissue system noticed here 
will be taken up on the completion of its 
detailed examination by Mr. M. Durai- 
ratnam of this laboratory. 

Department of Botany, T. S. Mahabale. 
Royal Institute of Science, 

Bombay, 

August 15, 1949. 


1 Johnson, D.S., and Chrysler, M. A., Amer. 
Journ Bot.y 1938, 25, 141-58; Chrysler, M. A., 
and Johnson, D. S., Bull. Torr. Bot, Club., 1939, 
66, 263-79; Higinbotham, N., Amer. Journ. 

Bot,, 1941, 28, 282-300. 2. Vide Bower, F. O., 
The Ferns, 1926, 2, 180. 3. Jeffrey, E. C , 

The Anatomy of Woody Plants, 2nd Imp., 192^ 
pp. 433-43. 
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INDICATORS IN CERIMETRY^-^ 
Setopalin was recommended by Knop^ in 
the titration of iron with potassium per- 
manganate, and Erioglaucin and Eriogreen 
were both employed by Furman and 
Wallace^ in the same reaction, but with 
ceric sulphate as oxidant. They give 
greenish yellow solutions in hydrochloric 
or sulphuric acid upto 3N and transform 
into orange-red oxidation products on 
adding a drop of ceric sulphate. The 
colour change in every case is sharp and 
reversible. At the equivalence point, the 
colour change to the oxidised form is tem- 
porary, lasting only a few seconds. Addi- 
tion of an extra drop of the oxidant deepens 
the colour, and makes it more permanent, 
without in any way affecting its reversi- 
bility. In this case, if 0*05 mL is subtracted 
from the total volume of the oxidant, 
accurate results are obtained. 

In all the following titrations the initial 
volume of the solution is adjusted to about 
100 ml. after addition of 10 ml. of cone, 
hydrochloric or 3*5 ml. of sulphuric acid, 
thus making it 1,0 to 1,2 N with respect to 
the acid, and titratedi.in the cold with 0,0 5N 
Ceric sulphate in 1,5 N sulphuric acid. 5 to 
6 drops of the indicator solution (0,2 per 
cent, in water) are added, sometimes at the 
start, and also towards the end of the. 
reaction. Results reproducible to 0,02 ml. 
have been obtained in all cases. Some 
values chosen at random from a series of 
experiments are shown in the following 
table. It is believed that these readily 
obtainable indicators will help to bring 
Cerimetry into more general use. 




Volume of Ceric Sulphate 
in ml. 

Reaction 

Required 

theoretical 

Run using ' ‘ = 

Setopalin 

Eriogreen 

Erioglaucin 

1 

Ferrous iron 

19,35 

19,35 

19,35 

19,35 

2 

Feric reduced with 






stannous chloride etc. 

18 80 

18 80 

18,82 

18,80 

3 

Potassium ferroeyanide 

13,30 

13.35 

13,30 

13,30 

4 

Hydroquitioiie 

17,50 

17,48 

17,48 

17,50 

6 

Uranyl, on reduction 






with Zn and KCl and 






aeration 

25,15 

25,20 

25,20t 

25.15 


t The indicator is added towards the end, 
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Andhra University, M. Venkataramaniah. 
Waltair, Bh. S. V. Raghava Rao. 

November 1, 1949. 

* Titrations involving ceric sulphate may be 
termed cerimetry on the analogy of perman- 
ganometry, dichrometry, etc. 

1. Knop, Z. anal. Chem., 1931, 85, 253. 2. 
Furman and Wallace, J.A.C.S,, 1930, 52, 2347. 

CHEMICAL EXAMINATION OF THE 
SEEDS OF LUFFA GRAVEOLENS ROXB. 
AND LUFFA ECHINATA ROXB. 

Luffa greveolens Roxb.^ known in Hindu- 
stani as Bindal, belongs to the natural 
order Cucurhitacece. It is found in U. P. 
and Bengal in India, in Abyssinia and m 
tropical Africa, The fruits are used in 
chronic bronchitis, in lung complaints and 
for several other ailments.- 


brownish red in moderate thickness. The 
oils were examined chemically and gave : 

Table I 

The oils 

Ltiffa gmveole7is 

Ljiffa echinata 

Roxb. (A) 

Roxb. (B) 

Specific gravity 

.. 0-9594 (37 °C.) 

0-9157 (32 °C.) 

Refractive index 

.. 1-4740 (31 °C.) 

1-4725 (31 °C.) 

Saponification 

value 

197-20 

143-0 

Acetyl value 

75-06 

27-30 

Iodine value 

(Winkler’s) 

96‘70 

94-52 

Acid value 

47-73 

63-96 

Reichert Meissel 

number 

3-313 

1-954 

Hehner value 

92-45 

95-45 

Unsaponifiable 

matter 

0-2905 

2-756% 


II 




A 


B 


Ulib I'd 11 1 ** 

Mixed acids 

Solid acids Liquid acids 

Mixed acids 

Solid acids 

Liquid acids 

Refractive index at 31° 

1 -4695 

1-4780 

1.4775 

.. 

1-4710 

Iodine value 

107-60 

135-40 

82-12 

Zero 

107-90 

Acid number 

187-90 

187-10 

187-2 

200-2 

168-10 

Mean molecular weight 

298-0 

299.30 

299-0 

279-7 

333-10 

Percentage of .saturated acids 

.. 

20-78 


•• 

25-0 

Percentage of unsatvirated acids 


79-22 

•• 

•• 

75-0 


Titre value 24-26 C. .. .. 23-75 C. 48-0 C. 


Full details of the complete examination 
of the oils will be published later. 

Ram Ghulam Singh Nigam. 

K. C. Pandya. 

Chemistry Laboratory, 

St. John’s College, 

Agra, Jagat Narayan Tayal. 

Agra Medical College, 

Agra, 

October 10, 1949. 

Sudborough, J. J., J. Ind. Inst, oj Sci., 1916, 
1. Chopra, R. N., Indian Medicinal Plants, 1 , Part 17, 173-79. 4. Nadkarni, Indian 

1933, 504 . 2 . Dymock, W. and Warden, C. J. H., Materia Medica, 1927, 519. 5. Kirtikar and 
Pharm.J.. 1890, 997- 3. L?^khgni, J. V., and Basn, Indian Medicinal Plants, 1933, 2, 1125, 


Luff a echinata Roxb.'^ also known as 
Bindal, belongs to the same order and is 
reputed to possess medicinal properties 
similar to the other. ^ 

The seeds from the fruits were ex- 
tracted with petroleum ether (60-80° C.). 
The extracts, after complete removal of 
the solvent, gave in each case a fixed oil 
(yields being respectively 11.6 and 11.14%), 
which was yellow in thin layers and 
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CRYSTAL GROWTH* 

TX times past, well-developed clear crystals 
^ v'ere a rare gift of nature and were highly 
valued. Their lustre and regularity of shape 
have been a source of pleasure to the layroan 
through the centuries and a cause for specula- 
tion to the naturalist and philosopher. In 
recent years, however, the demand for single 
crystals has outstripped nature’s bounty. The 
need for large crystals free from flaws for 
spectroscopy, piezo-electric measurements and 
the various purposes of the electric industry 
cannot be met from the diniinishing natural 
sources, nor do those give a sufficient variety* 
This has led to researches on the methods of 
accurate control of crystallisation from the 
vapour phase, the melt, from supersaturated 
solutions and from hydro-thermal processes 
under high pressure simulating those in 
nature. The present brochure is the out- 
come of a general discussion on the theoretical 
and experimental aspects of artificial crystal 
growth held at Bristol in April 1949. Almost 
all the important workers in this field number- 
ing more than sixty from England, U.S.A., 
Holland, Germany, Belgium and Switzerland 
contributed papers and took part in the discus- 
sion. The contributions are partly theoretical 
and partly experimental. The experimental 
papers fall fairly'sharply into two classes— 
those dealing with rapid growth and those 
dealing with extremely slow growth. 

The volume is divided in the main into four 
parts with the headings (1) Theory of crystal 
growth, (2) Nucieation and normal growth, 

(3) Abnormal and modified crystal growth and 

(4) Mineral synthesis and technical aspects, 
each being followed by a general discussion. 
The first part deals with the theoretical studies 
of the forms of equilibrium'of ciTstals, surface 
structures of crystals, influence, or dislocations 
on crystal growth and that of foreign material 
on habit modification. The principal contribu- 
tors are, Stranski, Moliere, Burton, Frank and 
Egli. In Part II, the kinetics of crystallisation 
which includes two processes, namely the 
formation of three dimensional nuclei and the 
growth of these critical nuclei to microscopic 
dimensions has been discussed by Dunning and 

* Crystal Groirth.— Discussions of the Fara- 
day Society (London), No. 5, 1949. (Gurney 
& Jackson. 98, Great Russell Street, London.) 


others in some detail both from the exueriinrn - 
tal and theoretical standpoints. The nunierou*: 
anomalies observed in the procc.ss of crystal 
growth and also the conditions under which 
crystal growth are modified are discussed in 
Part III. The last pirt of the sympusiuni is 
mainly concerned with many of tlie re<a*nf]y 
developed methods for growing UK 

quartz and such other crystals oC high cruuincr- 
cial value. Anybody who is interested in 
the techniques of growing cry.siahs will hud 
this part and especially the contributions Ijy 
Stockbarger, Menzies, Holden and Robinson 
very useful. 

R, S. K. 


Excited States of Nuclei. By S. Devons, 
Cambridge Monographs 07i Physics. (Catuh- 
ridge University Press, Bentley House, 
N.W. 1) 1949. Pp. 152 Price 12|().' 

The volume under review conforms lo the 
general plan of the Cambridge Monograph.; an 
Physics, and presents the results of most rc^c(‘nt 
research on the excitM states of tuickd main- 
ly from the experimental statidpoinl. The 
experimental methods of study and the im- 
portant and typical results obtained therefrom 
have been described in some detail. No at- 
tempt has been made nor is this to bo expect- 
ed in a small brochure of this kind, to give a 
comprehensive survey of all the cxporinrudal 
data which' are accumulating at a very raj'^id 
rate. On the theoretical side, only the 
suits of recent theories have been indicated 
without going into much detail. 


-..V, 0 X 1 o xiitiyvuuuun IS louowca by four chap- 
ters. Thle first two deal in 'turn with the cxcitatioi 
of “bound” and “virtual” states of nuclei 
The term ‘‘bound states” is applied to tlu> case 
If the only transition possible is by electro, mag- 
netic radiation, while the term “virtual statc^rJ 
is applied to the case if the dissociatioii IVoni 
nucleus of one or ipore nucleons i.s energeU- 
cally possible. The "next chapter deals with 
the radiative transition between nuclear states 
while the last chapter is devoted to the generai 
problem of interpretation of data concerning' 
nuclear spectra. 

; ^Specialists working , in the field of nuclear 
uslm ^ monograph particularly 


R.S.K, 
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Electricity and Magnetism: Classical and 

Modern. By G. B. Deodiiar and K. S. Singwi. 

(Students’ Friends, Allahabad and Benares), 

1949. Price Rs. 15. 

The book under review is intended to "give 
“ an introductory account of the main topics 
of electricity and magnetism”. It consists of 
two parts, classical and modern, of which the 
former deals with electrostatistics, magneto- 
statistics and electromagnetism and the latter 
treats with the more recent developments since 
the discovery of the electron. The book is 
intended primarily to fulfil the needs of stu- 
dents going for the B.Sc. (Pass and Hons.) 
examinations and there is no doubt that it 
would, eminently serve this purpose as most 
topics are dealt with in a manner readily 
capable :of being reproduced in an answer 
paper. However, it is not certain that a stu- 
dent, reading only this book, can obtain a good 
understanding of the.fundamentais of electri- 
city and magnetism. The book reminds one of 
lecture notes rather than a text- book, ideas 
which are developed in fater sections being 
freely used in earlier ones/ with no indication 
to the reader as to where he can find these ex- 
plained. There are a number of inaccuracies 
of statement and errors even in mathematics. 
For instance, one finds in p. 174 “The practi- 
cal unit pf , mutual inductance is also henry. 
It can be defined as the e.m.f. in volts when the 
current is changing at the rate of one ampere 
per second'’. Again, on p. 182, the solution of 
case (2) of the growth of current in a circuit 
containing inductance, capacity and resistance 
is wrong and occurs from the fantastic assump- 
tion that, when the two roots of the auxiliary 
equation of a second order differential equation 
in t are equal (=a), then the solution is 
e«^(A-l-B). Misprints are also many, some of 
which occurring in the mathematics are likely 
to lead to confusion* 

In spite of the above defects, the experimental 
portions are well described and the second half 
of the book, dealing with modern physics, 
contains a good account of the recent develop- 
ments. It is to be hoped that these defects will 
be remedied in a later edition. 

G. N. R. 


The Adsorption o£ Gases on Solids. By. 
A. R. Miller. (Cambridge University Press) , 
1949. Pp. viii + 133. Price 12/6 net. 

The phenomenon of adsorption has been 
engaging the attention of scientific workers for 
some time from theoretical as well as practical 
points of y lew.. In. the latter category it .has 


found extensive application in a wide variety 
of fields, such as “ outgassing” in the manu- 
facture of discharge tubes and wireless valves, 
removal of the last traces of gas in the produc - 
tion of perfect vacuum, manufacture of gas 
masks, ion exchangers in water purification, 
etc., and the recently developed technique of 
chromatography. While the technical applica- 
tions of adsorption processes are impressive 
and can be compared with those of the closely 
related phenomenon of catalysis there is still 
much to be done with regard to the theoretical 
aspect. 

A few years ago all that was known of this 
phenomenon could be expressed by an empiri- 
cal equation known as the Freundlich isotherm. 

A distinction had to be made between the 
purely surface action and the reaction taking 
place in the interior of the solid. Adsorption 
relates to the first, while absorption” is .used 
to denote the second. McBain (now Director 
of the National Institute of Chemistry, India)' 
recommended the word “sorption’' to cover 
both. Adsorption again is of two types, one 
due to physical or van der Waals forces, and the 
other due to chemical forces. The former is 
van der Waals adsorption, while the latter is 
known as activated adsorption or chemisorp^ 
tion* ' 

A clearer understanding of the subject was 
made possible by the contributions of Langmuir 
relating to his famous unimolecular theory of 
film formation, followed by a host of others. 
At low pressures the phenomenon of adsorp- 
tion is concerned with the formation of a film 
only one molecule thick. Multimolecular films 
are produced near the B. P. of the gas or below 
the critical temperature. Langmuir derived a 
general equation from first principles, which 
reduces to Freundlich isotherm under restricted 
conditions of temperature and pressure. 

Langmuir’s experiments showed the import- 
ance of keeping the surface clean in all studies 
of reactions between a solid surface and gas, 
and many of the discrepancies between experi- 
mental and theoretical results could be traced 
to the impurities which had not been removed. 
One of the earliest to recognize this fact and to 
pursue this aspect of the problem was the late 
*J. K. Roberts of Cambridge, who initiated a 
scheme of research, the results of which were 
published in 1939 in a monograph entitled 
^‘Some Problems in Adsorption”. After the 
death of Roberts the duty of bringing out a 
second edition was taken up by his collaborator 
A. R. Miller, according to whom “it was 
necessary to discard much of the original text 
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and to rearrange the 
remainder to confom to 

which was to be introduced^ ^ 

The word “ impurity” occurring in the ve y 
first sentence of the book sounds a i 
This however is a minor 
problem of adsorption is treated 
Lst from the point of view of the kinetic 
theory of gases, followed by the modern sta- 
tistical theories. Mobile and immobile film 
are distinguished, the effect of dipole inter- 
actions considered, as also the Variation o le 
potential field provided by the adsorbing 
surface. One of the paragraphs is entitled 
“ The kinetics of adsorption and evaporation 
in a mobile film on'llO plane of tungsten when 
each adsorbed particle precludes occupation of 
neighbouring sites^^ This should, give an idea 
cf the complicated nature of the problem. 
Abound mathematical equipment on the part 
of the reader is needed to appreciate the trends 
of modern research in connection with the 
phenomenon of adsorption. The book is meant 
for and strongly recommended to research 
workers and advanced students of physics and 
physical chemistry. 

. M. R. N. 


Physical Chemistry. By G. V. Krishnarnurti, 
(Ghantasala Publications, Eluru, Madras), 
1949. Pp. 133. Price Rs. 2. 

This book or booklet with its pompous title 
is meant to cater to the needs of Intermediate 
students, as its ten chapters cover the Inter- 
mediate syllabus only. As stated in the Preface 
“The explanations of important th^oritical 
(author’s spelling, not printer’s devil, as the 
spelling is repeated in other pages in the text) 
principles are talked out as the author would 
to his own students.’’ He has thus forgotten 
that his lectures are brought to the notice of a 
very much larger audience of varying degrees 
of knowledge and critical faculty, where he 
has no further chance of explaining or correct- 
ing his statements. All this implies that ex- 
treme care is needed in the publication of a 
book, especially a text-book. The author’s 
language and style may be judged from a few 
samples of sentences chosen from different 
pages : “ This book sets out to give an outline 
of the principles of physical chemistry in a 
clear and simple manner as to help the reader 
obtain an understanding of the essential con- 
cepts and ideas on the subject” (Preface). 
“ We do not find atoms flying about singly in 
oxygen but the element oxygen is made up of 
molecules each of which is a pair of oxygen 


was 

that 


atoms” (p. 8). ‘‘ The hydrogen 

chosen as the standard of comparison so 

its weight was taken precisely as unity’ (p. J) - 

Gases are sparsely populated with molecules 
as thinly as Africa or Australia which would 
therefore admit of large immigration md 
extensive colonisation (p. 10). 
three states of matter the behaviour of gases 
is in general much simpler” (p. 24) . 

As examples of scientific accuracy we have 
the following: — These atoms are indivisible, 
indestructible, and existent from eternity to 
eternity” (p* 8). “As a few elements like 
silver do not combine with oxygen or displace 

it ” (p. 4). The model answers worked out- 

on p. 77 for calculating the degree of ionisation 
of NaCl and another substance are wrong; the 
values 1*92 and 3 represent not ionisation 
constant but the van’t Hoff factor. 

In addition there is the exasperating sentence 
onp.4: Refer to Intermediate Experimental 

Chemistry by/ the same author ” in the 

body of the tejct. 

The Indian ts^acher. has an enormous respon- 
sibility toward'^, bus Stud and his country. 
The least that he can do is to inculcate in the 
young minds the- importance of accuracy, 
accuracy of facts and accuracy of expression. 
Judged from this standpoint this book falls far 
short of the ideal and cannot therefo.re be 
recommended to students. 

M. R. N. 


Surface Tension and the Spreading of Liquids. 
By R. S. Burdon. (Cambridge University 
Press), 1949. Second Edition. Pp. xiv-f 92. 
Price 12/6 net. 

This is one of the Cambridge monographs on 
Physics edited by N. Feather and D. Shoenberg* 
The major aim of this series will still be (as it 
was with the Cambridge Physical Tracts out 
of which this series of monographs has been 
developed),'" “ the presentation of results of 
recent research, but individual volumes will 
be somewhat more substantial and more com- 
prehensive in scope, than ware the volumes of 
the older series. This will be true in many 
cases of new editions of the Tracts, as the 3 e are 
republished in the expanded series”. 

The monograph under review seems to be an 
exception to the above in that “ no attempt has 
been maefe to do more than extend the tract by 
including some account of work published in 
recent years”. Any specialist readar would 
find quite a few fundamental advances missing; 
the monograph extensively deals with the 
spreading of liquids but does not make any 
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reference to the theory of contact angles. Never- 
theless, the book is written in a simple and 
elej^ant style and presents in an intelligible 
way many of the recent trends in the field of 
surface tension and spreading of liquids. 

K. S. Cr. D. 


Industrial Hygiene and Toxicology, Vol- 
ume II. Prepared by a group of specialists 
under the editorship of Frank A. Patty, 
Director, Industrial Hygiene, General Motors 
Corporation, Detroit, Mich. (Tnterscience 
Publishers, New York, London), 1949. Pp. 
535"hll38. Price $ 9*00. 

Volume I of this invaluable work on indus- 
trial hygiene wag reviewed in this journal a 
few months ago. It was devoted to a detailed 
survey of the conception of industrial hygiene 
from ancient time and described in detail the 
importance of environmental hygiene for the 
welfare of the workers and its contribution to 
industrial efficiency. 

Toxicology is usually considered a very dry 
subject, but as dealt with by the eminent 
authors in Vol. II, it makes fascinating reading. 
The subject-matter is so beautifully classified 
and arranged that even lay persons can derive 
some pleasure in going through it. Immense 
pain has been taken to describe every kind of 
chemicals used in industries, small or large. 
Each individual or group of chemical has re- 
ceived adequate attention according to its im- 
portance, c.g., lead, arsenic, mercury, alcohols, 
aldehydes, various hydrocarbons, etc., have 
been described exhaustively in relation to their 
source, use, physiological response and toxic 
incidence and mode of hazards; others of lesser 
importance are grouped together and described 
in detail. The volume can be commended as 
indispensable not only to those interested in 
industrial organisation, but even to general 
medical practitioners, engineers and others 
associated with industrial establishments. The 
book is handsomely got up and well printed. 

K. P. Menon. 


The Sensory Line Syste^iand the Canal Bones 
in the Head of Some Ostariophysi. By 
BertilLckander. (Alb. Bonniers Boktryckeri, 
Stockholm), 1949. Pp. 131. Price not given. 
The author has carefully described the deve- 
lopment of the sensory nervous system and the 
canal bones of a number of species of fishes of 
the sub-order— Leuciscus ratilusL., Phoximus 
nhoximus L., Alburnus alburnusL., Tinea tinea 
L., Nemachilus barbatula L., Silurtdee, etc., of 


the cryprinids and cobitids families. The 
development of the sensory system and the 
canal bones from the early formation in the 
embryo has been, described in detail. Uptil 
now the available information has been based 
on studies on adult fishes only. In this investi- 
gation the author has shown the interrelation 
of the lamellar and the latro-sensory compo- 
nents of the canal bone and the genesis of the 
two components. Students of marine zoology 
will find the monogram very interesting. 

K. P. Menon. 


Fungi and Plant Disease. By B. B Mundkur. 

(Macmillan & Co. Ltd., London), 1949. 

Pp.x-h246, 130 figs. • 

Dr. Mundkur^s book, the first to be written 
by an Indian, is meant to serve as a text-book 
for students and describes about 48 diseases of 
Indian crops. A summary of the salient 
features of the fungi precedes the detailed 
consideration of the types belonging to the 
different families. Under each type, the 
important^ diseases caused by it are described. 
The aimr: is not to be exhaustive, but 
only to rouse and sustain the interest of the 
undergraduate ; in this, the author must indeed 
be said to have succeeded. 

The first five chapters are devoted to a study 
of the structure of the fungi, their reproduction 
and metabolism, symptoms of diseases, and 
methods of studying them and classification 
and naming of fungi. The four main classes 
are reviewed in the next four chapters, and 
the diseases caused by them- de^ibed. 
There is a short chapter on bacterial diseases 
and another on virus diseases. The last 
chapter discusses the control of plant diseases. 
Here the technique for the determination of 
wheat rust races is included, which might well 
have found a place in Chapter IV on methods o£ 
studying plant diseases. There are literature 
references to each chapter, but their- worth 
might have been enhanced if cross references 
had been given' in the body of the book. There 
is a good index. 

The book is not without some blemishes. Of 
the 157 references, there are very few to the 
work done in Madras and Mysore, more than 
two**thirds being on work done in America and 
Europe, The oospores of Phytophthora arecce, 
p.colocasicB and P. parasitica are stated to be 
amphigynous, when the description should 
apply to the antheridia. Notwithstanding a 
few such instances of ambiguous terminology 
and some misprints, the book will be of xeaj 


456 

service to those for whom it is intended. It is 
to be hoped that necessary corrections will be 
made and additional chapters written in its 
second edition. 

The book has been well got up, on excellent 
paper, in bold, type and moderately priced. It 
should find a place on the shelf of every 
student of mycology in India. 

S. V. Venkatarayan. 


Natural History of Marine Animals. By 

G. E. MacGinitie and Nettie MacGinitie. 

(McGraw-Hill Book Company, Inc., New 

York), 1949, Pp. 473. Price $ 6-00. 

All those interested in the natural history of 
marine animals will welcome the appearance 
of this book. It has for its subject the behaviour 
of sea animals in general, and of the Pacific 
Coast of North America, in particular. The 
authors have aimed at making the book useful 
not only to the students and the teachers 
engaged in a serious study of marine zoology, 
but also to the layman uninitiated to the zoo- 
logical terms”. This extremely difficult task 
of satisfying both these classes of persons has 
been sought to be achieved firstly by reduc- 
ing the scientific jargon to the minimum and 
secondly by giving easy definitions of un- 
avoidable technical terms and Latin words; 
the result, however, is still a partiality towards 
student readers and it seems to be ambitious to 
expect the layman to patiently go through all 
the meanings and definitions, although, if he 
does so, he will find the information presented 
in the book very interesting-. 

There are 31 chapters in the book followed 
by a short list of useful publications relating 
to marine animals and an index. The first 
hundred pages, divided into twelve chapters, 
are devoted to a variety of general considera- 
tions namely food, comparison between the 
fauna of land and ocean, groupings of animals, 
animal-relationships, growth rates, burrowing, 
variation and succession and geological records 
1-eft by animal activities. One is bound to feel 
that in this part of the book there is too much 
of a jump from one subject to another; but 
probably this could not be avoided as it has 
not only to give the student an idea of the 
ocean as an environment for animals but also 
to provide the first lessons in general zoology 
to the uninitiated. The remaining part of the 
book deals with the various groups of animals 
inhabiting the sea from Protozoa upwards. 
Under each group is given a brief account of 
the 'distinctive characters of the saine followed 
a simple and interesting discussion of the 
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habitat, feeding, locomotion, reproduction, etc. 
of the typical forms with special reference to 
the local marine species. Those animals most 
frequently met with and those with most inte- 
resting habits have been chosen for purposes 
of discussion. A list of the general habits of 
phyla and classes has been appended at the end 
of the text, which is particularly useful to 
students. The book is well illustrated with a 
number of good photographs and drawings. 
The style is in general simple and .plea^igg, 
though sometimes a little pedagogic. Tli^v 
get-up and the print are excellent 
The keen interest that the authors have in 
the subject of marine zoology is evidenced by 
the profuse and lucid references in the book to 
their personal observations on the habitat and 
behaviour of many of the marine animals on the 
west coast of America. In spite of the local 
nature of some of the forms chosen for detailed- 
reference, the general problems discussed are 
of such wide importance and interest that the 
book will be very useful to all students of 
natural science as well as to the general 
reader. 

B. S. Bhimachar. 


Principles of Insect Pathology. By Steinhaus. 
(McGraw Hill Publications in, the Agri- 
cultural Sciences, 1949). Pp. x + 757. 

This book— a companion volume to the 
author’s “ Insect Microbiology”— deals specifi- 
cally with the microbial diseases of insects as 
well as with certain amicrobial diseases, 
injuries and abnormalities. Intended original- 
ly as a text-book for the use of students, 
specialising in Insect Pathology, this book has, 
since, proved itself highly valuable to lecturers 
and research workers in various fields- 
The field of Insect Pathology deserves to 
be more widely known, as it has made vastly 
significant contributions to general biology, 
agriculture and medicine. The author’s master- 
ly treatment of it deserves high praise by every- 
one interested in biology and medicine. 

Both as regards the study of diseases caused 
injurious insects affecting crops and man and 
the biological control of insects by means of 
such diseases, this book will be of immense 
value to workers in such important fields as 
Medical Entomology, Insect Toxicology, Insect 
Physiology, Insect Ecology, Economic Entomo- 
logy and Insect Taxonomy. 

The subject has been dealt with in four- 
teen chapters under highly representative 
and practically useful aspects like Resistance 
and Immunity — Symptoms and Pathologies — 
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Bacterial Infections — ^Fungus Infections -Virus 
Infections-'- Protozoan Infections— Nematode In- 
fections and Biological Control. The historical 
aspect of Insect Pathology has also been 
briefly narrated. Authors and subjects indices 
have been appended. Copious references to 
the various aspects of Insect Pathology are 
le diagrams, photographs, photo- 
micrographs and electron micrographs — are 
very well brought out, and highly descriptive 
«d instructive in character, 
i In the chapter dealing with Applied Insect 
'athology and Biological Control, Insect 
ntrol through the agency of pathogenic 
-ui-ganisms has been thoroughly discussed 
and it is well shown how the greatest stum- 
bling block is the general ignorance about this 
specialised subject, and man’s poor control over 
the various environmental factors. Neverthe- 
less, the author recognises that whatever 
microbial control does 'take place in Nature, 
is of great economic importance. 

The printing and general get-up of the 
volume are highly satisfactory and leave 
nothing to be desired. 

B.K. M. 


Annual Review o£ Biochemical and Allied 

Research in India, Vol. 18. (Society of Bio- 
logical Chemists, India, Bangalore), 1947. 

Price Rs. 3 or 6 sh. 

This publication reviews the researches in 
the field of Biochemistry and their applications 
to pharmacology and nutrition. Though appear- 
ing towards the end of 1949, it is purported to 
deal with the activities of 1947, Yet, not infre- 
quently, citations to literature published in 1948 
have been made; they are mostly confined to the 
author or to his immediate environs. Giri has, 
as usual, ably reviewed the work on enzymes 
under appropriate heads, though in just a 3-page 
review dealing with 12 references, 6 relate to 
1948. Nutrition has bean dealt with under 2 
sections, general and animal nutrition. The 
section on General Nutrition reveals a more 
widespread activity during the year. Consider- 
able attention has been given to the processing 
of foodstuffs, particularly soya bean, and to 
methods of conserving the existing stocks of 
grains. The fact that India loses annually 
317,000 tons of rice 'through infestation and 
spoilage shows the magnitude of the problem. 
The various deficiency syndromes investigated 
during the year have been well summarised and 
help to give the reader a fairly cogent picture. 
^'The use of hydrogen peroxide as a milk preser- 
vative is suggested by Banerji” (p. 14) gives the 


impression that Banerji is the originator of the 
method whereas a study of his paper will reveal 
that Romani worked this method with success 
in Italy in 1941. The same paper has been re- 
viewed admirably and without ambiguity on 
p. 61. pespite the expert treatment given to 
the Section on Animal Nutrition, the feeling is 
irresistible that much of what is reviewed does 
not relate to 1947 but to earlier years. Less 
than one-fourth relates to 1917. The chapter 
on Vitamins is really refreshing and represents 
a clear and succinct account of the work in this 
field without any of the blemishes apparent in 
the earlier sections. David’s review of Pharma- 
cology and Dastur’s on Dairy Science are ex- 
tensive and leaves the impress of a critical 
study of the work done in the respective fields. 

Almost the first reaction on turning the pages 
of the Annual Review is that the output of work 
during the year 1947 has been very much on 
the low side, a feeling given vent to by some of 
the contributors. The Editorial Board could 
have done better in scrutinising the contribu- 
tions and avoided such blemishes as citatations 
to 1948 publications, wrong references (a glar- 
ing instance is reference 10 on page 7), 
summary of work done in 1941, 1912, 1943, etc. 
and absence of the year in most references to 
the section on Protein and Fat MetabO'lism. 
That some of these lapses are traceable to con^ 
tributors who happen to be in the Editorial 
Board is regrettable. 

~ S. Ranganathan. 

SOUTH AFRICAN FISHERIES* 

»pHE Nineteenth Annual Report of the South 
African Division of Fisheries issued by 
Dr. von Bonde, the Director, speaks of the 
gradual return to activity of the Department 
after the war. Extensive survey operations 
are reported on the West Coast between the 
Dassen Island in the South and the Orange 
River mouth in the north, bounded shorewards 
by the 100 ’fathoms contour, and seawards by 
the 300 fathoms contour to study and demar- 
cate the profitable trawling grounds for the 
hake or the Cape stockfish {Merluccius capen- 
sis). It is of interest to note that there has 
been further development of the deep-sea 
fisheries as well as of the inshore fisheries of 


* 1. Annual Report of the Division of Fisher-- 
ies, South Africa for 1947. 2. Investigational 
Reports, Nos. 9, 10 & 11, Fisheries and Marine 
Biological Survey Division, South Africa. 
(Govt. Printer, Pretoria), 1949. 



458 

S. Africa owing to substantial expansion in the 
trawling and inshore fishing fiee_t. According 
to the report, the pilchard industry (now 
estimated to be- dealing with about 102,500 
tons of pilchard per -annum) and the soupfin 
shark industry, which have both rapidly ex- 
panded in recent years, have begun to indicate 
needs for suitable measures of conservation. 
The laboratory investigations carried out by 
the Department include hydrological, bioche- 
mical and biological studies and some of the 
results -have been published in the Investiga- 
ticnai Reports. 


’^Curnm t 
^ Science 

Vitamin A content of the liver oils of tlie 
stockfish (M.erluccius capcmsis), the Cap^* 
spiny dogfish (Sgualus acutipmnis) and the 
vaalhaai or soupfin shark (Galcorhinus zyirp-' 
terus) are dealt with by J. A. M. Archer in 
Investigational Repo its, Nos. 9 & 10. Report 
No. 11 is a study of the food of South Alrieaii 
fishes by D. H. Davies with notes - 

ral fauna of the area giving much vaiual^Iir 
information on the food habits of the stockfish 
which is by far the most imporiant commercial 
species in South Africa. 

N. K, P. 


Obihiary 


OBITUARY 

PROF. AUGUST KROGH 


'T^HE death of Prof. A. Krogh which occur- 
red in Denmark in September 1949 has 
removed from the scientific world one of the 
most outstanding personalities in the field 
of comparative physiology. Krogh was born 
in 1874; he graduated in 1899 and soon 
made his mark as an original investigator 
by his Doctorate thesis on the skin and lung 
respiration in the frog, a work which was 
the forerunner of a series of brilliant studies 
in animal physiology. In 1916, he became 
Professor of Zoophysiology at Copenhagen, 
when funds were placed at his disposal for 
the establishment of a laboratory for ani- 
mal physiology. This institution which he 
founded and is now world famous had 
Krogh as its chfief till last year when he 
retired from official life, but not from sci- 
entific work to which he was devoted till 
the last days of his life. After retirement, 
he set up a small laboratory at his home to 
study problems concerning insect flight. 

Among his numerous scientific achieve- 
ments may be mentioned the elucidation of 
the role of capillaries in circulation, more 
especially the relation of muscular work to 
the filling of /'the capillary vessels. This 
piece of research formed the basis for the 
award of the Nobel Prize for Physiology 
and Medicine in 1920. Problems of marine 
biology, and of respiration and osmoregula- 


tion in animals received his active 
wherein his demonstration that active uptake^ 
of ions from the surroundings plays a most, 
important part in the salt ^regulation of the 
body fluids of animals deserves special 
mention. Apart from a large series of ori - 
ginal papers, Krogh published important 
reviews from time to lime; his hooks 
‘^Respiratory Exchange of AnimaLs an<i 
Man” (1916), “Anatomy and Physiology of 
Capillaries” (1921&1929) , “Osmotic R<‘gula- 
tion in Aquatic Animals” (l9;i/9) and “Com- 
parative Physiology of Respiratory Mi'cha- 
nisms’-’ (1941) will continue to inspivo anti 
influence physiolological work for sevtuad 
years to come. Krogh was honoured by 
many countries and was connecttKl witii 
various scientific bodies including' tlm 
Indian Academy of Sciences of which lu* 
was an Honorary Follow. 

All those who have had the pltMsurt^ t>f 
knowing Krogh will remember his kindli- 
ness and thoroughly international outIt>nk 
which made his leadership of zoophy.sdo- 
logical work at Copenhagen so very succaass- 
ful and they will realize in his deatii llu* 
loss of a most valued and active figure 
in scientific work and understanding, tran- 
scending all national barriers. 


N. K. Panikkah, 
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SCIENCE NOTES AND NEWS 


The Indian Academy of Sciences 

The 15th annual meeting of the Indian 
Academy of Sciences will be held at the 
Royal Institute of Science, Bombay, from 
29th to 31st December 1949. Professor Sir 
C. V. Raman will deliver the presidential 
address, while among the distinguished foreign 
sicentists taking part in sectional meetings may 
be mentioned: Professors J. D. Bernal (Eng- 
E. H. Rydbeck (Sweden), Madame 
Joliot-Curie (France), Jean Frederic Joliot- 
Curie (France), A. H. Compton (U.S.A.), 
Hermann Mark (U.S.A.). There will be a 
public lecture by Sir C. V. Raman on the 
•‘Luminescence of Solids” as well as another one 
by Sir Robert Robinson later. Excursions have 
also been arrranged for the participants. 


The Indian Mathematical Society 

The 16th Conference of the Indian Mathe- 
matical Society will be held at the Senate 
House, Chepauk, Madras, from the 26th to 29th 
December 1949, on the invitation of the Uni- 
versity of Madras. This Society founded in 
1907 is one of the oldest Mathematical institu- 
tions of the world and has been conducting 
biennial conferences at different centres of 
India. Madras has been chosen as the venue 
for the Conference this year' after a lapse of 
over thirty years. 

This Conference will be inaugurated by 
Sir C.V. Raman on Monday, the 26th December 
1949, at 10-30 a.m. Among the delegates at- 
tending the Conference are Prof. M. H. Stone, 
former President of the American Mathemati- 
cal Society, and Prof. Herman Wold, pro- 
minent statistician from Sweden. An exhibi- 
tion of mathematical and scientific interest 
will be held at the Senate House during the 
first three days of the Conference. 

The programme for the Session includes in- 
teresting symposia on ^‘The Time-Series Ana- 
lysis,” ‘‘Fluid Dynamics”, and “The Teaching of 
Mathematics”. Popular lectures and film shov^ 
on topics of scientific interest are also arrang- 
ed dm'ing the days of the Conference. 


Bose Research Institute 32nd Anniversary 

The 32nd Anniversary Meeting of the Bose 
Institute was celebrated on 30th November, 
1949, when Dr. K. C. Mehta, Principal and 
Professor of Botany, Agra College, delivered 
the Eleventh Bose Memorial Lecture on “Con- 
trol of Rust Epidemics of Wheat in India— a 
National Emergency”, illustrated by lantern 
slides and maps. In the course of his lecture, 
Prof. Mehta observed that the best method of 
controlling rust in the long run is to cultivate 
resistant varieties. 

In reviewing the research work of the Insti- 
tute, the Director, Dr . D . M . Bose, mentioned 
that special importance is being given to the 
training of research workers in modem techni- 
cal methods, like the use of high frequency 
techniques of powerful source of ultrasonic 
vibration, paper chromatography and radio- 
active tracers. 

London’s 1951 Exhibition 

A tower from which radio messages can be 
sent to the moon will be a novel f eatiu e of 
the 1951 Exhibition to be staged on the banks 
of the Thames as the centre-piece of the Fes- 
tival of Britain. ■ It will embody a huge radar 
telescope with a revolving parabola which will 
gather in sounds from the sun, stars and 
meteors. 

The largest dome in the world is also being 
built in Britain for the Exhibition. Made in 
aluminium, it will measure 365 feet across and 
97 feet high and will form the central feature 
of the Exhibition. 

The new dome, which will be built without 
any interior supports', will be named the “Dome 
of Discovery”. 

Another innovation will be a telecinema de- 
signed on entirely new principles and staging 
both film and television programmes . The 
audience will be placed both above and below 
the projection beam because television waves 
must travel horizontally. 

Prof. Dr. Edward Condon 

Dr. Edward Condon, Director of the United 
States National Bureau of Standards, is expect- 
ed to arrive in this country by the end of this 
month, at the invitation of the Government of 
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iPxdia. He is attending the Indian Science 
Congress in Poona and thereafter will tour the 
country, visiting some of the research labora- 
tories. It is learnt that he may be invited to 
accept the Directorship of the Indian Institute 
of Science, which has been vacant for some 
time. 

Rajasthan Academy o£ Sciences 

The Rajasthan Academy of Sciences, vdiich 
was inaugurated in Pilani on 27th November 
1949, seeks to uphold the cause and progress 
of science, both pure and applied, in Rajasihaii. 
It is also proposed to start a Journal for the 
publication of articles of original research. 

At a meeting of the ‘Toundalinn Fellows” 
of the Academy, Shri M. L. Schroff, B.A. 
Hons. (Cornell), M.S. (M.I.T.), was unani- 
mously elected President of the Academy for 
1949-50, Dr. B. N. Mulay, Ph.D. (Bombay) 
Vice-President, and Shri K.. R. Rama chan dran, 
M.Sc. (Wales), of the Department of Botany, 
Birla College, Pilani, Secretary. 


Rampa Agency tracts of the Madras Province 
was one of the important results of botanical 
investigations undertaken by the Botanical 
Survey of India, according to its annual report 
for the year 1947-48, just published. The 
plant, scientifically called, Vitex pedunculavls f 
var. Roxhurghiana, was formerly kno^;\7IT'T5p«^ 
exist only in Assam. Examination of other 
collections brought from the Rampa Agency 
has also revealed the existence of a number of i 

plants, originally growing in distant regions ! 

like the Himalayas, Assam, Burma and ihe 
Andaman Islands. 

Central Advisory Board on Forest Utili- 
sation ^ 

The Central Advisory Board on Forest Uti- 
lisation as reconstituted by the Government of 
India will consist of: — 

Chairman: The Hon’ble Minister for Agri- 

culture, Government of India; 


Expert Committee's Recommendation on 

Medicinal Plants 

At a recent meeting of the Medicinal Plani:s 
Committee of the Indian Council of Agricul- 
tural Research, the cultivation of 50 important 
plants has been recommended on an 
experimental basis in different climatic re- 
gions of India. Six regions have been select- 
ed and in each, one centre in the plains and 
another on a higher altitude are proposed. 
The centres suggested are: the Simla Hills in 
Himachal Pradesh, Gurdaspur and Manali in 
East Punjab, Coimbatore and Nilgiris in 
Madras, Poona and Panchgani in Bombay, 
Darjleeng in Bengal and Johrat and Shillong 
in Assam. 

Another recommendation made by the Com- 
mittee is to test samples of indigenous drugs 
to ensure that the manufactured goods main- 
tain a high standard of qualtiy. Apart from 
being used internally in the country, some of 
these drugs are also exported. It has been 
suggested that certificates on behalf of the Ex- 
port Control Organisation of the Commerce 
Ministry should be issued testifying to the 
quality of the stuff manufactured. 

Specific for BJack-Water Fever 

The discovery of a medicinal plant, which is a 
reputed specific for black-water fever, in the 


Members: Secretary (or Joint Secretary) to 
the Government of India, Ministry of Agricul- 
ture; Inspector- General of Forests; The Presi- 
dent, Forest Research Institute; The Director 
of Research, Forest Research Institute; one 
representative each of the Associated Chambers 
of Commerce and Industry, and the Federation 
of Indian Chambers of Commerce and In- 
dustry; two representatives of forest products 
industries, nominated by the Central Minister 
of Agriculture; (of these, one should represent 
the plywood industry); one representative of 
the Ministry of Industry an^i supply; the Di- 
rector, Scientific and Industrial Research; One 
representative each of the Defence Ministry, 
the Indian Council of Agricultural Research 
and the Inter-University Board; two Chief 
Conservators of Forests from the Provinces (by 
alphabetical lorder of rotation) ; and two re- 
presentatives of consumers nominated by the 
Central Government . 

^Secretary (Ex-Officio): Publicity and Liai- 
son Officer of the Forest Research Institute. 

The functions of the Board will be: (i) 
to adivse on the assignment of priority 
to various items of research conducted at the 
Institute; (ii) to co-ordinate research with 
the needs of industry, agriculture and the ge- 
neral public; and (iii) to link research with 
the needs of the producer and the consumer. 
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